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Articlb L 

I'urther Researches on the MaAetic PR^enomena produced hf 
EleLh)%city ; with some new Experiments on the Properties of 
Electrified Bodies in theh Relations to conducting Powers and 
Temperature.^ By Sir Humphry Davy, Bart. PkS 

L In my letter to Dr. Wollaston on the new facts discovered 
M. Oersted, which the Society has done me the honour to 
publish, 1 mentioned, that I was not able to render a bar of steel 
magnetic by transmitting the electrical discharge across it 
through a tube filled with sulphuric acid ; and I have likewise 
mentioned, that the electrical discharge passed across a piece of 
steel through air, rendered it less magnetic than when passed 
through a metallic wire ; and I attributed the first circumstance 
to the sulphuric acid being too bad a conductor to transmit a 
sufficient quantity of electricity for the effect ; and the second, 
to Jbhe electricity passing through air in a nfore diffused state than 
.through metals. , 

• To gain some distinct knowledge on the relations 1>f the dlS** 
ferent conductors to the magnetism produced by electricity, 1 
instituted a series of experiments, wnich led to veiy decisive 
results, and confirmed my first views. 

II. I fouad that the magnetic phtenomena were precisely the 
same, whether the electricity was small in quantity, and*passing 
through good conductors of considerable magnitude ; or, whe- 
ther the conductors were so imperfect as to convey only a small 

* Fiom the Philpsophi^ Transadions, for 1891, Part II. 

NirV; Seriesj^ vol. hi. ™ n 


2 Str H, Davy on thr Magnetic Phenomena [J a n J, 

oF electncity; and m bothpaaes they were neitihei 
Mtraciive of each othei, uor of iron filings^ and not affected by 
magnet^ and the only proof of then being n? agnetic, was> 
their occasioning a certain small dariatioir of tho magnetired 
tmdle. 

Tjjths, a large piece of chaicoal placed m the circuit of a veiy 
powerful batteiy^ being a very bad conduct oi compaied with the 
tnetals, would not affect the compass needle at all, unless it had 
tt very large contact with the metallic part of the circuit , and if 
n small wire was made to touch it in the circuit only in a few 
" points, that wne did not gain the power of attracting iron 
filings ; though, when^t was made to touch a suiface of platinum 
foil coiled lound the end of the charpoal, a slight effect of thuy 
kind was pioduced. And in & simutsv mannei fused hydrate of 
tootassa, one of the best of the imperfeat conductors, could nevei 
be made to exert any attractive force on iron filings, noi could 
the smallest filaments of cotton moistened by solution of 
hydiatp of potassa, placed m the ciicuil, be made to move by 
the magnet ; nor did steel needles floating on cork on an clec- 
tillzed solution of this kind, placed in the voltaic oiicuit, gam any 
polarity ; and the only proof of the magnetic powers of electri- 
city passing through such a fluid, was afforded by its effect upon 
the magnotwed needle,* when ftie metallic sui faces, plunged in 
i&e fluid, were of considerable extent* That the mobility of the 
pai1;s id fluids did not luteiieie with their magnetic poweis as 
4evelopvHl by electricity, I proved, by electrifying mercury, and 
J!fewtou*s mejal fused, in small H;ube&. These tubes, placed m a 
proper voltaic circuit, attracted non filings, and gave magnetic 
powers to needles , nor did any agitation of the meicury oi metal 
wffihm, either m consequence of mechanical motion oi heat, 
akei or suspend their polauty. 

HI. Impcifcct conducting fluids do not give polauty to steel 
when electricity is passed thiough them, but tlecliitity passed 
through an produoe:i this effect. Reasoning on this ph^mome- 
lion, and on the extreme anobility of the particles, ol an, I 
concluded, as M. Aiago had likewise done fiom other considci- 
attons, that the \ oltaic ouireat in air would be affected by the 
^magnet. I failed m my first trial, which I have refeiied to ir a 
note to m^foimer paper, and m othei trials made since by using • 
too Weak a magnet ; but I have lately had complete success , ■ 
and the experiment exhibits a very staking pheBnomeiion. 

Mr. Pepys having had the goodness to charge the great bat- 
tery of the London Institution, consisting of 2000 double plates 
of zinc and coppei, wiJh a miUuie of 1168 paits of*water, 108 
parts of •nitrous acid, and 25 parts of sulphuric acid, the pole^ 
were connected hy charcoal, so as to make an arc, or column 
of electrical l^t, varying m length from one to four inches, 
according to tfie state of rarefaction of the atmosphere m which 
it waa produced ; and a ^powerful being presented to 
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stiim arc or colwn/ ihav^g its pole at a very liiente ^gjie to it^ 
arc, or column, was utracted or repelled with a 'rotatony 
motloa, o^njade to revolve, bv placing tl»e poles in difierent 
posftioQS, accordii^ to the aam^lawos the eiectiifted cylim^em 
of platinum aescribed in ray last paper, being repelled WhitiqC 
negative polo»was on the. right hand by the fiortb pule of ^^^9 
magnet, and'attractedby the spnth pole, and vice * 

It was proved by several experiments tliat the motum de> 
pended entirely upon the magnetism, and not upon die electrical 
mductive power of the magnet, for masses of soft iron, or of 
other metals, produced no effect. ^ • 

The electrical arc or column of fiarao was more easily aiSfected 
by the magnet, and its motion was mor^ I'Spid when it pasaed«i» 
through dense than througWari^ed air ; and in this case, the 
conducting medium or nnaia of aeriform paiticles was much 
shorter. ... 

I tried to gain similar resnlts with currents of common electri- 
city sent through flame, and in vacuo. They were always 
aflected by the magnet ; but it was not possiUe to obtain so 
decided a result as with voltaic electricity, because the magnet 
itself became electrical by induction, arid that whetlier it was 
insulated, or connected with the giound.* 

IV. Metals, it IS well known, ^adily ttansmit large quantitias 
of electricity ; and the obvious limit to the quantity which they 
aie capable of transmitting seema1.o be theii fusibility, ur volati- 
lization by the heat which electricity produces in ihi^passage 
through bodies. * 

Now I had found in several experiments, that ttie intensity of 
this heat was connected with the nature of the raednim by which 
the body was surrounded ; thus a wire of platinum which was 
readily fused by transmitting the charge from a voltaic battery 
iu the exhausted receiver of an air-pump, acquirtid in air a much 
lotwei degree of temperature, lieasumug ou*4h.is oircumstaocc, 
it occurred to mo, that by placing wires m a medium much 
denser than air, such as other, alcohol, oils, or water, 1 might 
enable them to transmit a much higher charge ofelejitricity tliaii 
they could convey without being destroyed ni air ; and thus npt 
oply gam some new resnlts as to the magnetic states of noth* 
wires, but likewise, perhaps, determine the actual limits to Uie 
. powers of different bodies to conduct electricity, aitfl the 
tions of these powers, 

A wire of platinum of of three inches in length, was fused 
iu air, by being made to transmit ibe elecriicity ol two battentm 
of leu 'itutt plates of four inches witli double copper, sticiigly 

• 

* I mad« 9ever9l ex]»iiuhetits on the efieets Of of 8 iaiuUanmi.»j 3 r 

p«fi(ung through m iu wevexit »tetes ox in ijh^ and dxt^fothiiast 

both from Uie voltaic aod common dectihx^ iiattmteb ; but 1 eo'jhl i!(ot Cbtabhfdx the 
of their magnetic atttacdons or i^epulhiona yith rega^ to each other, 
was owing to tlie imposMbUij|gr tftwm auinciently near* 
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ctiiarged : a similar wire was placed ii sulphuric ether^ and ^,he . 
charge transmitted through it. It belbame surrounded by glo- 
buleb of gas; but no other change took place; and in this 
situation it bore the discharge irom twelve bateries of the s<ime 
]dnd| exhibiting the same phenomena. When only about an 
inch of ii was heated by this high power in ether, it made the 
ether boil, and became white h<^ under the globufes of vapour, 
and then rapidly decomposed the ether, but it did not fuse* 
When oil or water was substituted for the ether, the length of 
the wire remaining the same, it was partially covered with small 
globules of gas, but did not become red hot. 

On trying the magnetic powers of this wire in water, they were 
fownri to be very great, and the quantity of iron filings that it 
altracted was su^ as toform^cylk»derroundit, of nearly the 
tenth of an inch in diameter. i 

To ascertain whether short lengths of fine wire, prevented 
from fusing by being kept cool, transmitted the whole electricity 
bf powerful voltaic batteries, I made a second independent 
circuit from the ends of the battery with silver wires in water, so 
that the chemical decomposition of the water indicated a resi- 
duum of electricity in the battery. Operating in this way, I 
found that an inch of wire of platinum of *^+5, kept cool by water, 
left a great residual charge oF electricity in a combination of 
twelve batteries of the same kind as those abovementioned; and 
after making several tnals, I 'found that it was barely adequate 
to dische/^e six batteries. 

V. Having determined that there was a limit to the quantity 
of electricity which wires were capable ol transmitting, it became 
easy to institute experiments on the different conducting powcis 
of different metallic substances, and on the relation of this power 
to the temperature, mass, surface, or length, of the conducting 
bo^, and to the conditions of electro-magnetic action. 

Tnese experimeifts were made as nearly as possible under the 
same circumstances, the same connecting copper wires being 
used in all cases, their diameter being more than one-tenth of 
an inch, anj the contact being always preserved perfect ; and 
parts of the same solutions of acid and water were employed in 
dhe different batteries, and the same silver wires and broken 
circuit with water were employed in the different Inals ; and 
wiii^en no elbbules of gas were opserved upon the negative silver 
wire, of the second circuit, it was concluded that the metallic 
ewducting chain, or the primary circuit, was adequate to the 
discharge of the combination. To desenbe more minutely all 
precautions ‘observed, would be tedious to those persons 
who accustomed to experiments with the voltaic apparatus, 
and mimtelkgible to others ; and after all, in researches of this* 
\ nainre, it is imjiossible to gaih more than approximations to true 
respite ; for the*|as disengaged upon the plates, the different 
distances of the connecting pates, slight difference of 
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.ttfbe in making tihe toonaections, all interflere with Iheir perf«ot 
acoutacy^ ' ' i ^ 

^he niosi^remarkable generayresal^ that I obtained these 
researoheSjiand ^ch i shell mention first, as it influenoef fill 
the others, was, tliat the conducting power of metaUie bodies varied 
vdth ihe tetnphature, and was tower in sotne inverse ratio as the 
tenmerature wca higher. • 

Thus a wire of platinum of ' 7 ^, and three inches in length, 
when kept cool fay oil, discharged the electricity of two bat- 
teries, or of 20 double plates ; but when suffered to be healed^ 
by exposure- in the sur, it barely discharged one battery. 

Whether the heat was occasioned by the electricity, o r ap~ 
plied to it from some et^er source, the effect was the 
Thus a wire of platinum/' of sndh length and diameter as to dis- 
charge a combination without being considerably heated ; when 
the name of a spirit lamp was applied to it so as to make a part 
of it red hot, lost its power of discharging the whole electriciW 
of the battery, as was shown by the disengagement of abund- 
ance of gas in the secondary ciicuit; wmeh disengagement 
ceased as soon as the source of heat was withdrawn. 

There are several modes of exhibiting this fact, so as to pro- 
duce effects which, till they ar| witnessed, must almost appear 
impossible. Thus, let a fine wire of platinum of four or fife 
inches in length be placed in a voltaic circuit, so that the elec- 
tricity passing through it.may heat the whole of it to reduces, 
and let the flame of a spirit laoyj be applied to any pmt of it, so 
as to heat that part to whiteness, the rest oli tne wire Will 
instantly become cooled below the point of visible ignition. For 
the converse of the experiment, Ifet a piece of ice or a stream of 
cold air be applied to a part of ihe wire ; the other parte will 
immediately become much hotter ; and from a red, wiU rise to a 
white heat. The quantity of electricity th{tj;'caa pass thropgh 
that part of the wire submitted to the cWnges of temperature is 
so much smaller when it is hot than when it is cold, that 
the absolute temperature of the whole wire is diminished by 
heating a part of it, and, vice versd, increased by cooling a part 
of it. 

• In comparing the conducting powers of different metals, f 
found much greater differences than I had expected. Thus^x 
inches of silver wire of discharged the wnole of the olectn- 
city of Go pair of plates of zinc and double copper made active 
by a mixture of about one part of nitric acid of commerce, and 
16 parts of water. Sixinches of copper wire of the same diame- 
ter dischiffged the electricity of 56 pairs of the same Oombina- 
tion, six inches of tin of the same'diameter cairied off that of 12 
only, the same quantity of wire of platinum that of 11 , and of 
iron that of 9. Six inches of wire of lead of seemefi ^ual 
in their conducting powers to the length of copper wire of 
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All the wir«d '«Vete kej^t as cool ae pyossible b;y immersiSn 
inabasin ofwatei.* i * 

1 made a aumber of experiments of the saine kind, but fhe 
resolts ■wwe never piecibeij alike, thongli they ' sometimes 
apptuachedi very near each other. When the batteries were 
highly charged, so that the intensity of the clectricily was higher, 
the diffeienceb were less betweenthe best and worst conductors, 
they were ^eater when the charge was extremtly feeble. 
']%us, with a fresh charge of about one pait of mtno acid, and 
.nine parts of water, wiies of of silver and platinum five 
inches long, discharged respectively the clectiioity of 30, and 
^s^Q double plates. ^ 

" '‘finding that when difFeient poitioiis of the same wne plunged 
in a non>conducting fluid were Connected with difierent parts of 
the same batteiy equally charged, their conducting powers 
^peared lU the invme ratio of their lengths ; so, when six 
ii^hes of wire of platinum of -V® discharged the electricity of 
ID double plates, 3 inches dischaiged that of 20, 1 ^ inch that of 
40> and 1 inch that of 60 ; it occuired to me that the conducting 
powers of the different metals might be more easily compared 
iti tilts way, as it would be possible to make the contacts in less 
time than when the battenes w^re changed, and consequently 
with less sanation in tec charge. 

Operating m this way, I aaceitaiucd that in discharging the 
electricity jpf 60 pairs of plates, 1 inih of platinum was equal to 
ahdttt 6 inches of silver, to 6^ inches of copper, to 4 of gold, to 
3*8 of lead, to about of palladium, and of iron, all tee 
metals being m a coolingfluiu medium. 

1 foinid, as might have been expected, that tee conducting 
power of a wue for electmoity, in battenes of the size and num- 
ber of plates just described, was nearly diiectly as the mass ; 
thus, when aceitate length of wpe of platinum discharged one 
battery ,t the same length of wlie of six times the weight dis- 
charged si\ batteiies; and the efiect was exactly tec same, 
provided the wires were kept cool, whether the mass was a 
smde wire, or comnosed of six of the smaller wires m contact 
with each other. This result alone showed, that sm face had no 
mlatlon to conducting power, at least fbr electricity of this 
kij^, and it«was moreVustmctly piovcd by a diiect expeument ; 
equiri lengths and equal weights of wnc of platinum, one round, 
and one fiaitened by being passed transversely througli i oilers 
as to have six or seven times the surface, were compaied as 
to otmducting powers ; tee flattened wire was the best conduc- 
ts in mr fr<»5» its greater cooling powers, bht m watei'no differ- 
/ence could be perceived between them. 

* Wfttar' 10 ^ comlttiMr, tet in e^iMsiimenis of thin kind, xtb efiectb may be 
mA ibm efFeet0 m iidl tbe expenments. 

r t afboteftheolto, graitus. 
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■ . ¥1, I tried to ttstke aicomttarifloa betwe<sa tlie <jf>nductii»r 
powew of fliud menstma and charcoal and thoiTe of maiala. Six 
inc^B of ptaMinttm toil, an inch aid one-fiftfa broad, were placed' 
in a vessel wluch be flQed mth any saline bSIuUoq ; abd 
a eiinUar piece of platmiun placed opposite at an inch distance $ 
the , whole w^then made part of a voltaic circuit, which had 
likeWse another termination Ir^ silver wires in water ; and sola* 
tion of salts added, till gas ceased to be liberated from the negai 
tive silver wire. In several trials of this kind, it was found that, 
the whole of the surface of six inches, even with the strougest 
solutions of common salt, was iosuffacient to carry off the mee> 
tricity even of two pair of plates ; and a strong solution of 
potassa carried off the electricity of thrcl pair of plates onlyk^ 
whereas an inch of wire o/'^atinom of -x (ss has been stated) 
carried off all the electricity of 60 pair of plates. The gas libe» 
rated upon the surface of the metals when they ate ^aced itt 
fluids, renders it impossible to gam accurate results; but the 
conducting power of the best fluid conductors, it seems probable 
from these experiments, must be some hundreds of thousand 
times less than those of the worst metallic conductors. 

A piece of well-burnt compact box-wood charcoal was placed 
in the circuit, being of an inch wide "by thick, aim con- 
nected with large suttaces of^latinnm. It was found that 
I inch and T^o carried off the same quantity of electricity as 
6 inches of wire of platinum of 

VII. I made some expenments with the hope of ailWartammg^ 
the exact change of ratio of thh conducting poweis dependent 
upon the change of the intensity and quantity of electricity ; but 
1 did not succeed in gaining any other than the general resultj 
that the higher the intensity of thelbleciricity, the less difficulty 
it had ill passing through bad conductors ; and several rematk* 
able phsenomena depend upon this circumstance. 

Thus, in a battery where the quantity of thb electricity is very 
great, and the intensity very low, such as one comjiosed of plates 
of zinc and copper, so arranged as to act only as single plates of 
from 20 to 30 feet of surface each, and charged by a weak mix- 
ture of acid and water. Charcoal made to touch only in a fe# 
points is almost as much an insulating body us water, and cannot* 
be ignited, nor can wires of platinum be heated when their dfe- 
meter is less than ^ of an inch, and their length three or 
feet ; and a foot of platinum vvire of is scarcely heated bjl" 
such a battery, whilst the same length of silver wire of the same 
diameter is made rod hot ; and the same lengths of thicker wires 
of platinum or iron are intensely heated. 

, The heat produced where electricity of considerable, intensiti' 
is passed through conductors, must always interfere with ihfe ’ 
exact knowledge of the changes of their conducting powem, as 
is proved by the following experiment : A hatlory or 20 pr^ of 
{dates of rinc, and plates 10 fheheshy €, was verg.mgfaly 
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Charged with a nuKtara of tiitric acid and water, ao as to exhibit* 
a considerable intensity of electrical action, and the relative 
conducting .powers of silver an| platinum in air and v^ater ascer- 
tained by xn^ans of it. In air,^ o inches of /vire of platinu& of 
discharged only 4 double plates, whilst 6 inches bi silver wire 
or the same diameter discharged the whole coiHbinatiou ; the 
platlhum was strongly ignited in this experiment, whilst the 
silver was scarcely warm to the touch. On cooling the platinum 
wire by placing it in water, it was found to discharge 10 doable 
plates. When the intensity of the electricity is very high, how- 
ever, even the cooling powers of fluid media are of litUe avail : 
thus I found that fine wire of platinum was fused by the dis- 
..ci^rge of a common Electrical battery under water ; so that the 
conducting power must always diaiinished by the heat gene- 
rated, in a greater proportion as the fntonsity of the electricity 
is higher. 

It might, at first view, hh supposed, that when a conducter 
placed in the circuit left a residuum of electricity in any battery, 
increase of the power of the battciy, or of its surface, would not 
enable it to carry tlirough any additional ciuautitj . This, how- 
ever, is far from being the case. 

When saline solutions were placed in the ciicuil of a battery 
of 20 plates, though they discbaigcd a veiy small quantity only 
of the electricity, when the troughs were only one quarter full, 

} ^et their chemical decomposition exlubiled the fact of a much 
arger qp^^aiity passing through tlicm, when the cells were filled 
witn fluid. ^ 

And a similar circumstance occurred with respect to a wire 
of platinum, of such a length 9 s to leave a considerable residuum 
in a battery when only half its surface was used ; yet when the 
whole surface was employed, it became much hotter, and never- 
theless left a still more considerable residuum, 

VIII. 1 found long ago, that in increasing the number of alter- 
nations of similar plates, the quantity of electricity seemed to 
increase as the number, at least as far as it could be judged of 
by the effects of heat upon wires ; but only within certain limits, 
beyond which tlie number appeared to diminish, rather than 
^increase the quantity. Thus the 2000 double plates of the 
Loudon Institution, when arranged as one battery, would not 
ignite so much wire as a single battery of 10 plates with double 
copper. 

it is not easy to explain this result. Does the int'=*nsity mark 
Ihe rapidity of the motion of the electricity 1 or merely its dimi- 
nished attraction for the matter on which it acts ? and docs this 
attraction become less in proportion as the circuit through which 
,il passes^ or iu which it is generated, courains a greater number 
of alternations of bad conductors ? 

Mr. Cbildreh,*in his account of the experiments made with 
his battery of large plateiv, has ingeniousjy referred the heat 
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pw^duced by tbe p«»«agd of eleQtricity through conductorB, tb 
resistance it meets withj, and has supposed^ vf^hat proves to 
be tbe feet, that the heat is in s^e inverse ratio to the conduct- 
ing power. The sgreatest heat? however, is produced in air, 
where there is reason to suppose the feast resistance ; and as 
the presence^f heat renders bodies worse conductors, another 
view may be taken ; namely, that the excitation of heat dco&n 
sions the imperfection of tbe* conducting power. But till the 
causes of heat and of electricity are known, and «Df that peculiar 
constitution of matter which excites the one, and transmits or 
propagates the other, our reasoning on this subject must be« 
inconclusive. 

I found that when equal portions of wires of the same diaojp- 
ler, but of different metals, w^re connected together in the 
circuit of a powerful voltaic battery, acting as two surfaces, the 
metals were heated in the following order : iron most, then pal- 
ladium, then platinum, then tin, then zinc, then gold, then lead, 
then copper, and silver least of all. And from one experiment, 
in which similar wires of platinum and silver joined in the same 
circuit were placed in equal portions of oil, it appeared that the 
generation of heat was nearly inveisely as their conducting 
power. Thus the silver raised the temporal ure of the oil Only 
four degrees, whilst the platinftm raised it 22. The same rela- 
tions to heat seoiu to exist, whatever is the intensity of the elec- 
tricity ; thus circuits of wire's plated undt'r water, and acted on 
by the common olectrtcal dischuige, were heated the saine 
•order as by the voltaic battery^ as was shown Iw their relative 
fusion ; thus, iron fusing before platinum, plaanuiu before gold, 
and so oil. • 

If a chain be made of wire of platinum and silver, in alternate 
links soldered together, the silver wive being four or five times 
the diametei of the platinum, and placed in a powerful voltaic 
circuit, the silver links aie nothensiblv heu«e(i, whilst all those 
of the platinum become intensely and equally ignited. This is 
animpoitaut experiment for investigating the nature of heat. If 
heat be supposed a substance, it cannot be imagmed to be 
expelled from the platinum ; because an unlimited quantity may 
be gene»atcd from the same platinum, Le, as long as the electric 
city is excited, or us often as it is renewed- Or if it be supposed 
to be identical with, or an element of, electricity, it oughUlo 
bear some relation to its quantity, and might be expected to be 
the same in every part of the cliaiu, or greatest m those parts 
nearest the battery, 

IX. The magnetism produced by electricity,, though with the 
same conductors it increases with the heat, as I tuejitioned in 
luy last paper ; yet with diflbrent conductor^ I find it follows a? 
very diflereni law. Thus, when a chain is made of difiereni 
conducting wives, and they are placed in the &me circuity they 
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dl exhibit equal magnetic powers, andbtake up equal quantitiea 
of iron filings. So that the nm^etism seems direcfly as thp 
quantity of electricity which t^e^ transmit. Andr when in a 
highly poweritil voltaic battery, wires of the s€me diameters and 
lengtns, but of which the best conducting is incapable of wholly 
dischjurging the batteiy, are made, separately and’successively, 
to form the circuit, they take up different quantities of iron 
fdinM, in some direct proportion to their conducting powers. 

Tnus, in one experiment, two mches of wiie of of an inch 
being used, silver took up 32 grains, copper 24, platinum 1 1, and 
droh SAr. 


Artici,e II. 

On a new Anemometer. By Col. Beanfoy, FRS. 

(To the Editor of tiie Annah of Philosophy.) 

DEAR SIBy Bu$hfy Heathy Dec, 1821 , 

In the last number of the Annab^ you did me the favour of 
ioseriing the de8cription*and engraving of a new anemometer, 
which. It has been suggested, would be rendered more complete, 
by the aGcompauying tables of ‘the impulse of the wind. 

I have, therefoxe, the pleasure to forwarfi the annexed. 

I remain, dear Sii, truly yours, 

Mark Beaufoy. 


ANEMOMETRIOAIi TABLE. 


Weiffhtf euepended to the Cord O. 



1 Ounce. 


4 Ounces. 


1 lb. 


41b«. 


1 

lbs; 

01912 

Diif. 

1 

lbs. 

0-4i41 

uia 

\ 

lbs. Diff. 
1-8707 

1 

lbs 

5 1280 


2 

U-SSiS 

mFm 

2 


01293 

2 


2 

7-2858 

a 1678 

, 3 

OVSM 

0-0341 

3 


0 1292 

3 

S-4J65 0-5S83 

3 

9 4435 

2*1577 

4 

0-2996 

0*0342 

4 

0 8025 

0*1 203 

4 

2-9393 0*5228 

4 



0-393? 


5 

0 9318 

0 1293 

5 


5 


L 

2 


1 

2 

3 


2 1 3 

"i ! 

2 

3 


Column 1, contains the revolutions of the fiisee. Column 2, 
the value of eachrovolution in pounds avoirdupoise, and decimal 

r rts of a pound. , Column 3, the differences, one-tenth of which 
value of ien divisions, and these last numbers being 
divided by 10, give the value of ope division. 

Eamn^te l.-^upppse when four pounds are hung to the cord 















1S22.3 . Chemical Mxar^naticn^of Spiders' IT 

G, and thftt lihe action of jhe win^ moved the hands font turns 
and 76 diyisi(jns. 

4 turns, a ss ll'6Cn:2 

2*1578x76 ss 1-6399 

y* ■ 

Modientum in lbs 18*2411 

» * 

Example 2. — Suppose one ounce suspended to the cord, and* 
that the wind moved the hand 60 divisions. 10(y — 60 » 40 ; 
•0341 X 40 = -OiaO. 

1 turn =a 0’1972 

Subtract .< 0*0136 


Momentum 0*1886 lbs. 


Article III. 

* 

Chemical Examination of Spiders' Web. 

(To tho Editor of the Annals of Ehitosoph^.) 

HESP'PCTET) FKIEND, Manchester, Kkventh Month, 20, 1821. 

lfAPPl:^tKG a short time aijo lo apply the flame ot*a candle 
to a collection of spider’s web, ihy attention was Qxcited by the 
formation of a large quantity of dense white vapours which 
ascended during the combustion. * It struck me that the pheno- 
menon was probably occasioned I)y a volatile salt, 

The following particulars are all which 1 have yet ascertained : 

I purpose to resume the inquiry; and if any facts of interest 
should present themselves, I shall srguin trouble thee with a 
communication on the subject. I find that all webs have not 
precisely the same jiroperties. Those specimens which I pro- 
cured Iroin a moiot dark vault, differ from others obtained from 
lighter and more airy situations. The former, by the addition of 
c(5ld water, aflbrd a deep-brown coloured solution ; while the * 
latter gave only a tint of yellow. By an application of the 
^ necessary tests, 1 find that the webs v/hicli 1 have e\amint*d 
contain lime, together *with muriatic and sulphuric acids. A part 
of the first of the cold water solutions, just mentioned, was 
boiled in a flask; when the water had evaporated, the residuum 
emitted afery offensive smell, resembling that cf animal matter 
when cast upon hot iron. When the heat was continued, there , 
arose copious white fumes. The matter remaming, after the last 
opemtioa, was of a brown colour. To this nyiUfir, when the 
vessel had cooled, a quantity of frgsh water was added ^ the 
soluiion was then allowed to boU for a few minutes^ The water 



12 ildfr, ^dams [Jan*: 

Wd 1by‘ this means no colourHmpartj|d to it ; but, when teSte<f 
with hydrochlorate of baryta^ |a piecipitate was insjanlly occa- 
sioned. Oxalate of ammonia firoduced a precipitafe ; bat ni j;rate 
of silver had not the least effect. Some of Ihe hist mentioned 
residuum^ after having been well washed^ was heated to redness 
in a^silver spoon ; there remained a greyish colour^ eaith, but it 
was^not in sufficient quantity to^enable me to ascertain its pro- 
perties. It is not improbable^ 1 imagine, that the white fumes 
were occasioned by muriate of ammonia ; and this conjecture is 
countenanced by the circumstance, that if water be added to the 
residuum, no precipitate is produced by nitrate of silver. 

An accurate analysis of the spidei’s-web miglit lead to some 
r::cults interesting ahlTe to the chemist, and to the student of 
natural history. ^ 

I remain, thine very truly, O. R. 

P. S. I might also add, that subsequently to writing the pre- 
ceding statement, I made a quantity of the web into a pa ^te with 
warm water; I then mixed it with a paste formed of waun walei 
and hydrate of lime, wl\cn 1 found an immediate evolution of 
ammoniacal gas, confirming my conjeciuie as to the presence of 
muriate of ammonia. 


Amicn-E IV, 

Rules and Examples for the perpetual Renewal of Leases, 

< By Mr* James Adams. 

(To the Editor of the Annals of Pkilosopluf.) 

3IK, ^ Stoneftoute<t ticar Plymouth-, Oct, 11, 1S21. 

Having often had occasion to calculate the value of lease- 
hold property held on perpetual '•enewals, I deduced the follow- 
ing particular rules from the more general ones given by the 
writers on Life Annuities, and having found them useful to 
inayself, 1 judge that they may be useful to others who have 
similar calculations to make. Your inserting them with the 
following examples, &c. m the Anmls of Philosophy^ will oblige 

Your humble seiWant, ‘ 

James Apams. 


^ A lord of a manor grants to a tenant a piece of land on condi- 
tion tliat he builds on a certain pait of it a substantial dwelhng 
house and Uppeftdages, for which the tenant is to have a lease 
on three of the best lives he can find, and that he and his sue- 
^ csessors shall be allowed to fill up the lease^ continually whenever 
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‘a Bfe m&iy drop, by payiug a prop^sed^'ne and nn annual cowobA 
tionary rent, to find the landIora*| interest in the lease. 

i2u/e.— Subtract the value ofJthe best life (taken firoin the 
moA approved tab^) from the perpetuity, then it wiU be 

As the value of the best life 
Ts to tha'hbove difference. 

So is three times the fine for each renewal 

To the present value of all the sums paid for renewing. 

Which, added to the yearly conventionary rent multiplied by the 
perpetuity, will give the present value of the landlord's interest 
m the lease. 

When the interest is either 4 or 5 per cotrt. the numbers in th*. 
following table multiplied by the,fine for renewal, and the pro- 
duct added to the yearly conventionary rent multiplied by Ae 
perpetuity, wiU give the landlord’s interest as above : 

Where the tables Numbers corresponding Numbers eoirespondilig 


are kept 

to 4 per cent. 

to 5per ceot 

Carlisle. • • . * 

0-78936 .. 


France 

0-94280 .. 


Sweden 

1-00634 .. 


Northampton * ^ . 

, . . . . Iv24640 .. . 

. . 0-94063 

Demoivre 

..... 1-44260 .. 


London. 

.... 1-67317 .. 



Example 1. — A lessor grants a lease of a house to a^^ssee on 
three of the best lives that can be found, with a perpetual right 
of renewal, subject to an annual conventionary rent of 30s. an 
heriot on the death of each life and the fine for renewal 30L 
required the present value of the le&sor^s interest in the house, 
interest being 3+ per cent. 

Awswer.— The value of the best life, from observations made 
in France, according to M, de Parceiux, is 50’77, the value of 

the perpetuity ^ = 28-67143, and 28-57143- 20-77=7-8014a; 

then by the rule we have, 20-77 ; 7-80143 :: 3 (3 -f 30) : 37-186, 
tl)e present value of all the heriots and fines, to which add 
28-67143 X 1-6 = 42-857, and the sum 80-042 = 80/, Os. lOd.’ 
p IS the present value of the lessor’s interest in the house. 

Example 2.'— A lease of an estate is granted on three of the 
best lives that can be*found with a perpetual right of renewal, 
subject to an annual conventionary rent of 2/. lO^. an heriot, on 
the death pf each life 5L and the fine for renewal 60/. ; required 
the present value of the landlord’s interest in the estate, the rate 
•of interest (j per cent. * ♦ 

Answer. — ^I'he value of the best life, from observations made 

at Carlisle, is 14*626, the value of th% perpetuity ~ as 16*667, 
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sDad 16’667 — 14'536 ss 2*141 ; thin by the rifle, we 
14*526 : 2*141 :: 3 (6 + 50) : ^*32, tne present ynlue of all Uie 
herlots and fines ^ the comeut^naty rent mnltiplied by the per- 
petuity is*2.i* X s= *1^ s= 41*666, 8 tc. 

Therefore, 24*32 -f 41*666, Stc. a= 65*986 *= 65/. 19s. 8 |d. is 
the firesent value of the landlord’s interest in the estate. 

J^ample 3. — A lease of an estate is granted on three of the 
best lives that can be found, with a perpetual right of renewal 
vrith the best lives also, subject to a fine of 200 /. for each 
* xrmewal ; required tlie present value of the landlord’s interest in 
the estate, according to observations made at each of the places 
rx«ntioned in the foregoing table, interest being either 4 or 5 per 
cent. , 

udtMwer.-— The numbers standing against Carlisle, and under 
4 and 5 per cent, are *78936 and *57355, each of which being 
multiplied by the fine for icnewal (200/.) will produce 157*872/. 
and 1 14*7 1 C respectively, which are the present values of the 
landlord’s interest in the estate, according to the Carlisle tables. 
In like manner, the remaining values are found, and Uie whole 
set down os under. 


Aceonding to &• • 4 par <.«nt. S per eent. 

Carlisle tables 157/. 17s. S-Jd. .... 114/. 14s. 24 d. 

French tables 188 -11 24 .... 140 2 11 

Swedish .trbles 201 1 44 .... 148 11 11 

Northampton tables. .. 249 5 7 .... 188 2 O 4 

Demoivre’s hypothesis. 288 10 4^ .... 221 10 54 

Xondon tables 314 jl2 8 .... 239 3 24 


Although the last two mentioned tables are not much used at 
present, yet seeing the dififeient results produced by the preced- 
ing four, it would, jn my opituon, be proper to advise such per- 
sons who may have occasion to make bargains wherein the 
probabilities of lives are concerned, to stipulate that a particular 
table should be the ground wo.k of their agieement; then, what- 
ever might be the consequence, it must be abided by. 

^ Would not a standard set of tables of mortality be as desirable 
and beneficial in thia country, as standard tables of weights and 
measures? 

An approximate value of on annuity on a single life may be 
found as follows within particular hmits : 

Take half the complement of the age to 86 , and find the pre- 
sent value of 1/. per annum, which corresponds t^ the hair 
complement, and you will have the value of the given life for an 
'annuity oT 1/. nearly, the rate of interest being 4 per cent. If 
the rate of interest be 5 per cent, take half the complement of 
the given agctcP85, and proceed as above, accordmg to the 
Carlisle tables. <- 



^1823.] ikt perpetual JUnewal Leases. 16 

*'3f ?he tables of M. de Par^eiax be used as given in Mr. 
Baily’s Annuities, take half the lomplement tu 85 for 4 per cent, 
and to 84flfi»r 5 per cent. ThoifoUowing table will show how 
neftr the true and approximate values agtee : 


Cadisle.'xWe 4 per cent. 


Parcaus’ Table 4 per cent. ^ 


Age. 

Year’s 
purchase 
by table. 

Hilf 
comp, 
to b6. 

Yeat’b 
purdiobe 
by rulce 

* 

Diffcr- 

ence» 

B 

Year’s 
purebiLse 
by table. 

Half 

» 

Year’s 
purchase 
by rule. 

Hifieiw 

ence. 

7 

19-792 


19-688 


10 

19 008 


19-255 

■^•241 

10 

19-555 

38 

19 368 

-•217 

15 

18*502 

35 

18*665 

+ *163 

15 

18-956 


is-rse 

-•170 

20 


3yj 

18-OlJ 


120 

ib-ses 

33 

18*148 

-•215 

25 

ir-iso 

30 

17-292 

— IssT 

25 

17-615 

SOi 

17 440 

-‘205 , 

30 

16-810 


16-496 

-•314 

30 

16*852 

28 

16-663 

— 189 

35 

16-084 

25 

15*622 

«.-464 

35 

lh041 


15*802 

-•2S9 

40 

15 133 

224 

14*654 

—479 

40 


23 i 

14-857 

-■217 

4A 

13*904 

20 

13-690 

-•314 

45 

11- 11)4 

20i 

13*809 

-•at»5 

50 

12 526 

174 

12-412 

— IJ4 

50 

1J869 

18 

12-659 

-•210 

55 

11-173 

15 

11*118 

-065 

55 

11-SOO 


J1-3S5 ! 

+ *085 

W) 

9713 

m 

9*685 


60 

9 60^ 

13 

9 9St) 

H -321 

65 


■EB 

8-111 

4-0?2 

6j 

8-307 

lOi 

^•435 

-*-•128 

70 

6*,394 

n 

6*367 

-*D27 

70 

6 709 

8 

6 733 

-8*024 1 

35 



4*452 

—493 

75 

5*litS9 

H 

4-847 

-•302 1 



■1 

1 




Oarhble Table 5 per icut. | 

• 

Yaredux 

’ Table 5 per cent. 

Age. 

Ycdj’s 1 Half 
purchase coiup. 
by tabic, to 86. 

Ycar’b 
purdjase 
by rule. 

DilTer-i 

cnee. 

1 

VearS 
purchase 
by table. 

Hall 
com}), 
to 84. 

YdJr’g 
pui chase 
by rule. 

DiflTcr* 

ence* 

7 

16 790 

39 

17-01'7 

H *1517 

sS 

16-213 

37 

167U 

+ •498 

10 

U) 669 

77 i 
7,5 

16 789 

t IM) 

15 

15*865 

3H 

16*283 

+ *418 

15 

16 227 

16-374 

+ *147 

20 

15-469 

32 


+ -S34 

20 

15SIT 

52J 

15 903 

+ -086 

25 

15*1 n 

294 

13*256 

+ •139 

25 

15 JO-} 

30 

15-312 

4 *069 

SO 

14-693 

27^ 


-•050 

30 

14 721 

27i 

14*770 

H -047 

35 

14*!75 

244 

13*946 

-.•889 

35 

14-127 

25 

1 14-094 

-•033 

40 

13*459 

22 

13-1 os 

—296 

40 

13-390 

22i 

1 i*32b 

—064 

46 

12 187 

194 

12 273 

-*211 

45 1 

12-()4S 

20 

12-462 

-*186 

50 

11*163 

17 


-*089 

50 

11-660 

174 

n-4H2 

—17b 

55 

10-242 

114 

10-1 }9 

-•103 

55 

10 747 

15 

10.is0 

H 0>3 

60 

9 001 

12 

8 863 

1 --U0 

60 

H-U40 


9-128 

+ -IS8 

65 

;*5>5 I 


7*415 


• 65 
70 

7-76.'> 

C-.1S6 

10 

H 

7*722 

6-124 

-*043 

-*2I2 

H 

6 053 

7 

5*780 

--goo*’ 


It Will be observed that the half complements foira arithme> 
tical pi egressions whose common difference is half of unity 
The student must be careful not to mistake the h^lf eompkmem 
for the a pectalim of the corresponding lives. • 
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Mr. Jlerapath on True Temperature, and the f'tAN. 


ArticLe V. 

Tabki q)^ Temperature, and a Mathematical Develmment oj the 
Catmes and Lam of the Pha,mmena which have'teeH adduced 
in $uppotl of the Hypotheses (f* ‘‘ Calor^ Capacity, Latent 
Heal,” 6)C. By John Herapath, Esq. 

(Concluded Jrom vol. u. p 462.) 

Theory of Evaporation. 

PBop:xxin. pbob. viii. 

« 

The weights of two quantities of water and steam in contact 
beitig given, and then common temperature, it is requiied to 
determine the tempeiature .uid quantities of water and steam 
which will result from the mixture with them, in a given space, of 
a given weight of any other body wliose baromcrin ind tempe i 
ature aie known; no chemical action being opposed to take 
place. 

In the solution of this pioblcm, wc sunpost no foieign 
cause to influence the lesults eitliei bv radiation oi uthei 
wise. ^ 

Case 1. — Let us conceive the oiattei ot the \e'»sel to have no 
effect. Pi/tW, IV j and /, foi the piimitive weights of uatei and 
vapour and they: common tempedituie , and let Q, y, t, and Q'", 
denote the weight, barointnu, teuipciatuie, and volume oi mag- 
nitude^ of the otli( r body. Let also W' denote the weight ot 
watei after the nuxturc, and t its lempeiatuie. Then by the 
pnnciples we have already demonstrated 

T(Qr/ + ll W + U W-6W0 = Q(jl' + (JbW+llw)t....^ 

Again : suppose v be the volume of unity weight of watei at 
the temperature T, and that it becomes v + (t — T) at any 
other teraperatuie r ; then we haveJW' v + (r — T) for the 

volume occupied by the water m the mixture. In the same 
manner, xf r v represent the volume of unity weight of vapoux 

Ij T* 

at the temperature T and elasticity E, we shall have 

a V (W + w — W') foi the volume of vMOur in the mixtuie by 
Prop. 15 of the present paper, and the Theorem in the Annah 
£or July, 181(). Whence putting S foi the given space^in which 
die mixtuie is m*ade, we nave, by thequestiou, supposing at 
the temperatuie t becomes O' + x ('r— O X (r— ' 

W' \v + iKr - T)} + (W + - W') = s B. 

EliouaatiQg from A and B the quantity W', we shall hare an 



1 822,1 Carnes qfCalorij^ CapacU^y Latent Heat, (§r. 17 

V»qlD^ti^ involving only r and knAwn quantities. Thts value of 
T being determined fi om this equittion will afterwards enable us 
to determitie 4 hat of W', and copsequeutly the weight of the 
vapefur. % • 

Case 2. — When the matter and temperature of the vessel are 
to be taken into account^ we must sulistittite for them in the 
equation A iu’tne same manner as we have for the matter &d 
temperature of the body Q, And in the equation B, we must 
make au allowance in the capacity S for the effect contraction 
oi expdiibioii on the capacity in changing from the temperature 
of the ve-^bel to the Icmperatui e t. By this means wc gel two 
nev equations A, and Bi from which eliminating \V', as before, 
we obtain llie value of t, and thence the tther requisites of the 
problem. ^ 

Cor. — By the same jirocess we can find the effect of the noix- 
hne of a quantit y of water and vapour at one temperature with 
another given quantity of water and vapour at another temiiera- 
fine, (he capacity, tempcialuic» ancl juattei of the vessel being 
gi\t u Fiom tins wo ina\ find Inn* nnicli v\ater at a given teru- 
priatuK^ it NAonldt ikc, when uitionntted into a vessel filled with 
w.nct a.nd\apoui ol a given lunpi-iatnu^, to ic dure tin* temper- 
of me or tension of the* inasN fioui one given cpxantity ki anoUier, 
well as many othf i things of a ^milar Unci ThobC* arc, how- 
MM, problems winch, though veiy intoK ting, we cannot, in tlio 
piofcent state of science, t\.lnbit n ffnite equations , and foi this 
leason I think it umieces^aiy hen i » j/ursut the mqmrj^ 

• 

Sihoiiunt. • 

The theorems contained in this, pm of tli*-' present paper, 
contain all that is iiecessaiy to be known lolaiivc to Ihe lorce, 
condensation, and laws of aqueous lapoui in the theoiy c'f ihe 
st« arn engine. A moderate share of ingenuity will enable engi- 
noejs tu apply*- the principles I have dc\elopcd*to the resolution 
of ahnO'»t, or, perhaps, every problem that can arise or be pro- 
posed ekitive to the power and operations of that u«ieful instru- 
ment. T had at one time thoughts nij'^self of entering pretty fully 
mto IhcMesolution ot the more practical cases; but perrciving 
tin, was a mailer of no unusual cnfficulty, when the physical part 
^vas h-aly expounded, J lime thought it better to employ the 
hitle time I have had to devote to these things to a more hum- 
nous diwelopment of my physical principles, and of the evidence 
I hate had at hand to support them, than to cramp one part of 
the subject without advantage to the other. 


Sometime ago I had promised myself to dose the present 
pSper with the last volume of the Ahna/s; and, for tliis purpose, 
had availed myself of the kind indulgence of the prgprietors and 
editor to occupy in the two or three last numbers (aiger portiems 
of that work than aie usually allowed to single mdividyals^ 
Ncti Senes, vol. tii. c 
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However, as I approached |;he end of 'the part whicdi l^^ 
i>een published^ finding it l^terly impracticable to cloise the 

S aper within the prescribed limits, I was in part prevailed ' on by 
ie Rev. Mr. Trimmer td undertake to^^try, the success ef my 
inquiries on the laws of Chemici^ Combination, Decomposition, 
Sto. In this proposed ihquiry/my attention was intended to be 
p'^ticttlarly directed to/the investigation of the merits of the 
theory, which beei^^^f Tate years so ably advocated^ 
^;by those distinguished philosophers, Richter; .Dalton, Gay- 
iLussac, Thomson, See. Unhappily other circumstances have so 
^intervened to delay my taking up the inquiry that I find' it 
.irnposmble to prepare for the present number in the manner I 
could wish ; and, thqrefore, I have thought it preferable to make 
the development of my views subject of a future communica- 
rtiion. However, it may not be. uninteresting to philosophers to 
;!lcnow, that though I have had but the opportunity of a few scat- 
^Aered hours to consider the subjects*, my principles have enabled 
nae to succeed in the demonstrations of the leading laws and 
^^haenotnena of Chemical Union. For fhstance, I have reason to 
fbelieve 1 have perfectly succeeded in demonstrating Dr. ilichtcr's 
^phasnomena of saturation, which are the foundation of Dr. Wol- 
.lastotfs sliding rule of chemical equivalents ; Dr. Henry’s laws 
the absorption. of gases ; I9r. Dalton’s theory of definite pro- 
, portions ; and a variety of other things wMch'liow from them. 
But of all the phaenomena 1 have hitherto demonstrated in this 

f art of^ny inquiries, none have pleased me so well as tlie jiroof 
have been able to give of M. Gay-Lussac’s observation of the 
laws of vofume in the chemical union or disunion of gaseous 
bodies. This proof, besides eConfirming the general views of Gay- 
Lussac, illustrates my theory of gravitation by a train of facts 
not less beautiful than unexpected; nor when contemplated as 
.fthe simple consequences of ,a simpler cause, less splendid than 
simple, nor less«*simple than consistent and evident. Indepen- 
^idently of corroborating the consequences deduced from observa- 
;^on, the full development appears likely to lead us to an uninter- 
'^upted unclouded view of changes andphsenomena more refined 
than have yet been conceived ; but yet marked with that sim- 
plicity which so strongly clmracterizes the ever conformable 
ioperations of nature. 

v' . One singular thing flows from my investigations on this sii!v 
Ject perfectly Consistent with -what I had anticipated in other 
phaenpmena, and have mentioned in page 257, and other places, 
ja the last volume of the j^nnah : namely, that almost all che- 
mical combih^ions are* preceded by a disunion of* the particles 
'of the^ component bodies. Not only does it appear that the par- 
^tictes of the heavier gases, as oxygen and chlorine, which have 
^<^mm^nly been conceived to besimple bodies, are decomposable, 
0^0 that'^the particles of hydrogen are likewise decompos- 
afid water they are actually 
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1 In the combination of tydrogen chlorine to fonn 

muriatic acid gas, the particles fof hydrogen are still further 
divided ; and 1 have reason to believe there are other cases in 
which the divisiomis carried to a much greater length. 1 have 
often sought for some satisfactory reason that philosophers 
might have for ranking hydrogen among the elements, but have 
not yet met wfth any. Sir H. Davy thinks the groat levit^ of 
hydrogen is an argument in favour of its elementary nature. 
Levity may certainly induce us to think that the *body in which 
it most predominates approximates the nearest to an elementary 
substance ; but in such a case as this, it can, it appearstome,by no • 
means be considered a proof, or ^en a probable argument, of hy- 
drogen being an element. Forinstance, if lu^drogeiibe esteemed an 
element because it is about 1 4^ lighter than common air, among 
what bodies must we rank light whose levity to that of hydrogen 
has, in the strictest sense of the word, no appreciable ratio I 
Yet this very body, light, we have good reasons for believing, 
consists of "molecules of at least 55>e\eu different sizes; and it is 
not absolutely certain that e\en these molecules are indivisible 
atoms. Even the implied size of the particles of hydrogen has, 

J think, from its levity, been considerably overrated. Accord- 
ing to the theory I have demonstrated, it appears that the 
diameter of a particle of liydrortm is imfie than two-thirds tliai 
of a particle of nitrogen. Surely then there can be no argument 
gained in favour of the simplicity of that body from the »smalluess 
of its particles, especially as nitrogen is considen ckto be a 
compound. • 

There is no direct method of ascertaining from fhe old theory 
the relative sizes of the different gjjscous panicles ; hut from the 
results of some experiments it seems possible to arrive at some- 
lliing like a ratio. Thus iu the formation of muriatic acid gas 
from the exposure of equal parts by volume- of chlorine and 
hydrogen to common day light, have evidisnce enough, if the 
old theory o(‘ gaseous repulsion be true, to demonstrate that 
«:qual volumes of hydrogen and chlorine contain equal nmnlxus 
of particles; and, consequently, that the diameters of the hydro- 
gen and cliloriiie particles an*, respectively as I and iJ*3. These 
dimeusioiis, therefore, could be esteemed very little more an 
argument iu favour of the elementary natuie of hydrogen than 

'pilose drawn from my theory, lu fact I can discover no one 
phaiuomenou whatever which sanctions the probability of hydro- 
gen being a simple body. Its combustibility is by no means an 
argument in favour of such an idea; and the size of its particles, 
any how c^uputed, is rather an argument of the contrary. The 
superior disposition it exhibits to combine with other ^bodies, 
^hioli Sir H, conceives is partly demonstrative of its elementary 
nature, 1 think 1 shall be able to prove is due to a veiy different 
cause. 

Another important consequence seems to flow from my ipqui- 

c2 
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lijifes ii|^'^&i5^i^toic~&eory(|'/»amdyj; 

,^ue6as iialnsa^, .1aiMl-jbfii.{^^-v^uT6cgaaies, a«e very Qeajly, if 
jiot SiCOtinitisly^rhomogeneoos. B^oce we theorem 1 have 
^ven;. p. 4§4 bf 4he Jlftst volome, for '4nd^ the baiibmem of 
Idmog^hebus'iure, I suspected* sre^ nearly, or, 'perhaps,, 

peiSMy.eomeutiia eltfpaee gt^ twdvimpours, ;;vhether they he 
eS^^orcomponndii. , » • 

, Ifms theorem dor practise ' be ^iotore couTeniefit ia this 


fbrm ^ is/W^ . in which G represents ihe spemfic gravity of the 


gae,,^t of hydrogen being fhtty, and the baromerinof water 

In an eatiy part o^ the present paper* I had hinted my inteti- 
.iduh to. undertmce the relutajiaons of the modem doctrines, of 

teuplteity ;jind latent heat.” This I have still in contempla- 
'ithm; to do * but as the present communicadon has already- been 
^tSs^iyded ta a very Unusuar length, it has appeared advisable to 
.defer the' exicution of this intention to a mture period, and to 
dose %e jjresent paper with nbrief recapitulation of the things! 
ih^yein'die course of the two papers developed end demonstra^, 
vrith the authority of the phsenomena annexed. By this recapitu- 
'iatiOh, :I shell give a kind ofirdex to the papers* and at the same 
'rime afford phdosophbrs an '(^pottunity of seeing by a glance of 
■riie ieyfe the 'variety 'eif |iheenomena I have succeeded in 
' devciopis^ ; by which me£ns they will be the better able to 
^judge of the merit® of the-theory I have embraced. I shall say 
noth^ of the theory , of collirion, because it relates to perfectly 
hardt i^ics)! and dtw®- net, idmrefore, properly speaking* come 
’underthe class 'Of 'ordinary yhmnomena. 
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' Cofijirmed % 

7his i« generally admitted, but I do 
not know that it ever been made tlie 
subject of direct experimeiu* 

By Boyle in' air, and in other gases by 
oth^. 

The law of Boyle united /to the ebe|ieti- 
ments of X>e Luc and myself, 

. Be Luc and ^ys^. 


iD^ton tmd Gay-lii^iisae. 
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Carnes of Cahrij^ Itaferit Meat, 

ANNAJmS, VOli. l| {JStm SeHe*^) 

PU^KOHEKA 

Developed^ Conjii med hy 


6. P. 346,— If the claBticities of any 
two gftSes have an invariable ratio, and 
tiieir temperatures* an invariable ratio, 
tiieir volumes will have ah mvatiable 
ratio. 

7. Ibid. — The temperature of water 
freezing's to that of water boiling as )/ 8 
to -/ll. 

8. P. 347. — The same re<;ults are ob- 
tained by measuring the temperatures by 
the dasdeities, under an invariable vo- 
lume, as by the volumes under an inva- 
riable compression. 

9. P. S49 and S50. — Prop. 10, and its 
corollaries. 


10. P. 401. — Sudden condensation in 
gases produces heat, sudden larefxction 
cold ; rftixe Goudeusation or rarefaction be 
slowly made, no perceptible change takes 
place. 

11. P. 402.— Gases transmit heat ra- 
pidly, but feebly in right lines. 

12. Ibid. — The lighter the g'*'*, ti)c 
more rapidly it abstracts iemixiratui^ 
under certmn circumstances. 

13. P. 403. — Thebaromerin of hydrogen 
is four times greater than tliat of oxygen. 

14. Ibid. — Two particles of oxygen go 
to one of hydrogen to form water. 

15. Ibid. — General theoreni of temper- 
ature. 

16. Ibid. — ^Absolute cold 448® Falir. 
bdow 32® Pahr. 

1 7. P. 406. — M egethmerin of mercury 
lo water as 1 to 2 ; masses of particles as 
27 tol. 

18. Ibid.' — Phfcnomena of -‘capacity 
for caloric due to megethmerin. 

19. P. 407. — Phaanomena of “ latent 
heat” due to oggiegation and decomposi- 
tion of particles. 


20. p. 408 .— Iaw of attiaiction in very 
small bodies at sensible dh'tances inversely 
as the sqL^are of the central distance, 
directly as the mass of the attracted body, 
and the temperature being the same, as 
tile mass of theteentral body. 

21* Ibid.' — Particle attracted by a spliere 
at a distance as maas of particle oud masa 
of sphere directly (temperature being inva- 
riable) and square of central distance 
invers^. 

22* Ibid.— Lanr of atjiraction on a per** 
feotiy^lplid imperviabU cyHnderabownu 


Ko one directly, but tiie experiment! of 
Be Iaus andmyaw in consequence. 


Be Luc and myself. « 


Bloriotte, Buloi^ and Petit. 


Have not been proved dhcctly by any 
one, but may be inferred from the general 
law of iemperatiire confirmed by tlie expe- 
riments of Be Luc and myself. 

UloUet and Balton. 


Leslie. 

a 

Leslie, Davy, Bulong and Petit. 


( 'ra wtbrd's ratio of capasities nearly 
confirm it — (See vol. ii. p. 2U.) 

Ditto, ditto. • 

JDe liur’s and my experiments.— (i8ef 
p, 405, and voL h p. 100.) 

Ditto, ditto. 

C^culalions aud comparisons with ev- 
perimciits of Itory (Dalton), p. 406 ; 
also vol. li. p. 208. 

Ditto ; also vol. ii. p 202, 203, 445, 
448, 453, 454, and 460. 

Expounded briefiy, p. 401. fully iu 
theory, vol. ii. p. 256, ana venfied in 
theory, p. 4 43, i&c by calculations from ex- 
peiiment^of Black, Watt, Bumford, Kir- 
wan* Irvine, Lavoisier and Laplace, 
Tliomson, Ure, Crawford, Southern, 

Naipnon, 


Newton* 


CMiOot Si MtSiflifd bnl. hj ii 

9 
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Mr. Herapaih on True Tem^iature, and the ASav. 
ANNALS, loL 1 Strut) 

Phjlj^omena 

Devthpcd* Comfit medly 


23. P. 409 •^Two homoiteneaas spheres 
of iter same temperature, attract one ano- 
ther as their quantities of matter direi.% 
and aquarc of the dibtatice of their cenUnas 
mvets^. , 

24 P 410 — Present dieory ol gravita* 
tion would not produce the least sensible 

* effect on the aysteni m a period many mil- 
i lion times ‘»957796067€7a610 years 

25 Ibid —Activity of present theory oi 
attraction great, that it would equally 
intense on bodies moving either widi or 
against it, with a vcloaty at least many 
imUaoD million tunes faster than hght 

36. Ibid^Etsistante oi tht graviht 
2uid can produce no sensible effect on tht 
system m a period oi many milhon years. 

37 P 4U — ^Attraction is greater the 
greater die temperature of the attracting 
body. 


3ft* P* 412,— EUiptiCity of thi earth by 
old theory of uniform attraiuon should be 
^00 little by tht pendulum, and too great 
by Newton’s ^dculatioii « 

29 P 414, — ^Aitriction between pai- 
tules when mey ntaily touch incieases 
much fasta than tlu squares of the ebs* 
tai res dimmish * 

SO. Ibid — Afhnity and pheenoricna of 
t hemic il artion ansc from hguies of th^^ 
'Component particles. 


Newton 


Newton and Ijaplace tliat the system 
has apparenUy the utmost stability, and 
without foreign inttrference will continue 
the same for many thousand years 
Laplace has proved that the acti\ity of 
graMtation must bt at least six million 
times greater than that of light 


Newton and Laplaie show, thai if there 
bt any resistance, it is too small to become 
se isible in several thousand years 

Lulei, m the Hcirution of laght, 
Laplac f *s Computation of the Ann Lqua 
of the Moon,* Diminution of Planetary 
Attract on in leecding from tht Sun , and 
m the small Action of C omets 
B} pcndulmn Jg, by most of tlie ad- 
measurements } , and by Newton’s eal* 
culation . 

Man) chemical ph«enomena, also b> 
Newton, Dcsaguliers, Lipliee, &e 


Idea always entertained b) our best phi- 
losopheis, but lutberto lus no^ been 
proied My late mqmnes into the laws 
of combination between gases with gases, 
md gases with ilmds, &e will, I think, 
demonstiate it A tolerably fair proof 
may be drawn from my theory of rvapora- 
tion sol 11 p j63, HiQ 


ANNALS, VOL II (Mw Settts.) 

Pnr oMrwA 


Bevchpi (I Con fit med I y 

100. -Results of two of Also by othoi expenmuits made by 
De laic s, and one of my own expeti- myself on meicury* * 
ments Mean difference of the three 
from my theory ^ «h of a degree Falir 
Mean ditto flora old 'theory, 5*4® Tahr 
Ratio (^ihe^diCetences as I to 162. 

33 P. 98 to 103, and 201 to 31 L— Tlie expenments of Dalton and myaelfi 

• m 

There has been lately a prize obtained by two French mathematicians for a set of 
lunar tables completely theoretical^ I^o not know what they make the Aim Dqua , I 
hz 0 not seen any account of theur computations 
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« I 

ANNALS, VOL. ir| Wew Serieit.) 

• • FhX3)OM£KJI 

Developed^ Confirmed ti, 

Mathematiic$I theory of phdmornena con* 
neeted with capacity for caloric,*’ in 
Prop. 1, 2, S, and 6, and their 
corollaries. 

33. P. 209,— -Usually bodies that ex- Quotation from Davy's illcmeuts oT 
pand by heat have greatest buromerin or (Chemical Philosophy. 

caparaty.” 

34. P. 210.— BarOmerin or capacity of Crawford ond others, 

gases and airs usually greater than that of 

ftolids or fluids ; a g^cral but not univer- 
sal rule. 

35. P. 258.— Durbg the liquefaction Do not ^^w who first observed it, but 
of suri) solids as ice the temperature is sta- J think it was Fahrenheit. 

llonary. 

36. Ibid. — If a given weight of a fluid I am not acquainted wiih the ori^pnal 
at a given temperature will just liquefy a discoverer of this fact. I think it was 
given weight of a solid in one muss, it will Black. 

just and no more than do it if the solid bo 
ill any number of pieces, or pulverized. 

37. P. 2.59.— The temperature of cbul* Hooke. 

Iition in fluids is constant. 

38. Ibid. — The liqucfa^on of solids Bbck. 
aud the vaporization of fluids arc usually 

•Attended with an apparent diminution of 
temperature ; and r ia vet the solidifica- 
tion of fluidb aud the condensation of 
vapours with an ajjpajrent increase of tem- 
perature 

39. P. 260.— During the time of actual X believe, 

solidification,* the tempeiaturc is constant, • 

40. Ibid. — AVater nmy be cooled down Mairaii,Fahrcnhcit,(Tny-IiUssdc,Black, 

below its freezing point without solidify- Blagden, and Thomson. By the expert- 
ing. If shaken, it solidifies in part, and nftmts of tlie last, the theory Is confirmed 
temperature ascends to 32*5 Fahr. numerically, vol. ii, p. 449, 

41. P. 26!,— Water cooled below 32® Blagdcn. 

Fahr. may be stirred without freezing. 

42. Ibid. — Water with opaque bodies Blagdcn. 
floating in it freezes, if cooled only a few 

degrees below 32® Fahr. 

43. Ibid.— Water gently t-ooled bdiow Blagden. 

32® Falnr. will not freeze, suddenly cooled 

will. 

44. Ibid.— Piece of ice thrown into Blagden, N.B. Neither whim wiiring 

water cooled below 32® Fahr, causes it to this part nor since have I had an opporta- 
freeze. ni^ of examining the circumstanoes of 

this phsenomenotv attentively. 

When writing this pari^ ^ very important phenomenon, the expansioji of water as it 
cools below 40® Fahr. escaped my notice. AI. Biot, however, in the Traits de Phy- 
sique, tom. i. p. 254. has so nearly approached to my ideas on tlie subject, that were 1 to 
describe it I should do very Httlc more tlian transcribe tiic explanation he has given. 

• 45* P.262 — KiHe of tem]»erature in Pbamomena expounded hi tiie following 

condensation of airs and solidification of pet^es, 

fluids ; and diminution of temperature in 

liquefaction of solkls and vaporization of 

fluids are geturally but not ncccmri^ 

true^ * 
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jr*in/r^cd. 

46* P. 2(l2,«^Plujidity vefcultseitiheci^pd 
]q[>hericity of p^xticles, oi the extent of their 
Aberrations overcoming the influence of 
thcSr irregaloti^ of figure. Of course^ 
'8olid% x^ts fimm hnegulttuty of figure 
and emalhicss of extent of toepooraiW 
Tibvadoos. * 

47. Ibid.— Carbonic oxide and oxjrgen 
anite and tbnn a ps (carbonic Odd) with 
abaromerm less than (itat of either of the 
oomponetit ^es^ and with a greater spe- 
dfic gravity, 

4B, P. 2(i4.— Solids may, under pecu* 
liax drcunistanceti, be converted into airs 
v4th aA increase of temperature. 

49. P* Sfi&.^All changes whicli pro- 
duce a greater number of partidcs out of 

same quantity of matter occasion a 
diminution of temperature; all changes 
which diminish the number of parddes 
increase the temperature. 

50. lbid.^C!hemicfd rule that all 
chemical changes produce an alteration of 
temperature,** is pretty general^, but not 
universal ; and not a lav of nature. 

51. P, 267.— Airs have generally their 
|>artideH less than those of fluids. Henac 
in a given weight, there is generally a 
pieater numbwr of partides in an air than 
In a solid or fluid. 

52. P. 867, 268^— Condensation of va- 
pours i» owing to the irregularity of the 
figures of their partides, andi, therefSorei 
neoasioned by a diminution of tempera- 
ture. 

55. P. 268.— Diflbrence between va- 
pours and gases, is merely in the figures 
of their particles. i 

54. Ibidir— Vapours unconnected with 
their fluids, and at all higher temperatures 
than that of their condensation, arepenect 
jgases, and follow the same laws. 

55. Ibidr'^Mixture of diflbxent vapours, 
or of JVa|Km!r» and gases, if no chemical 
aetion bum place, has the same law as 
mixture of gases. 

56. P 270.— Calculations of specific 
geavity of steam at diflerent temperatures. 

57* Hfid.— Pn*8sare aids oondemnUion 
of vapours ; this eflbct of pressave ifimi- 
aa the tempeiotiute increase. 

58. P. 27L— TPwa gases sepavotidy 
iaeondensihle mixed fiegether may easily 
coi»ien«a. 

* 59. P. 872.— ^Temperature of ebulUllon 
of all fluids is increased wifii an increase^ 
and dimintshed wifii.a dmunutioo df pres-^ 
asirt* 




Bamxd and De Laroche. 

Explosion of gunpowder, Ac. 


J>iscuS8ion of pamlld phenomena. 

Phtenomenalof specific heats *’ which 
show that the baromcrinb of airs usiudly 
exceed those of fluids and solids. 


Vr ell known ph^enomcnon that lowness 
of temperature produces oondoisation. 

The best proof of this is the coincidence 
of the consequences in my theory of evapo- 
ration wild) ^ experiments of Dak^. 

Dalton. 

^ Dalton and Gay-Lussac, 

Experiments of Southern and Sharpe. 
Dalton, # 

Mixture uf tulpbunms acid gaa and 
hydrogen. 

EohinMm* 
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VkjKHOMVA 

Zkvelop/IKI^ Conjrmct by 

60. P. 272.-^The Fahrenheit tempera- De Luc, Betancourt) Shuckburgh^ 
lure of ebullition increases and decreasee 

more rapidly than the compression. 

61. P. STS. — The temp, of the Hque-« Is a wdl^known fbct, but I do not kno^ 

faction of solida is not influenced by exter- the discoveibr, or who has made diTeri 
nal pressure. experimenta On it ^ 

6S. lbid*-*^Bbu]lition arises flora vio- 
lent decompositions in the interior, not at Hamilton* 
the surface of the fluid. 


63. P. 3fl3.>*^I3vaporaiion is a decom- 

position of the superflcial partidles arising 
flxim the mutual collisions of the particles, 
or the temperature of the body. « 

64. P. 365.— In equal or unequal, but 
great deptlxs, the evaporation is at the 
same temperature proportional to tlie ex- 
posed bui^rficies. 

65. Ibid.— Two portions of the same 

fluid cooled from any common to any other 
common temperature by evaporation alone, 
lose quantities proportional to tlie original 
quantities of the fluids; conversely two 
portions of the same fluid losing by evapo- 
zation quantities proportional to thdr % 
'wdghts, would he equally reduced in tem- 
perature, if their temperatures at 

mst equaL 

66. P. 3b8*— The incremental conden- > 
nation of any vapour at the same tempera- 
ture in vacuo is, caicrls jfarilus^ as its 
elasticity. 

67. P. 369,— The niegethmerin being 
tlie same, the increment of condensation is 
as tile cube of the temperature. 

6S. P. 370.— The incremental amden- 
sation is as the elasticity and temperature , 
ccmlointly. ^ 

69. Ibid.— The incremental condensa- 
tion in tiie same vapour is as the specific 
gravity and cube of the temperature con- 
jointiy. 

70. Ibid. — Other thin^ being alike, 
the mixture of any quantity Of gas with 
vapour m a ^ven space produces no effect 

the celerity of condensation, however ^ 
much it may augment the elasticity. J 
' 7 1 . P. 372 -mif there be sufficient fluid, 

and the tempciature the same, the tension 

tilt vapour will be the same whatever 
apace it occupies. 

72. IbU. — Pressure has no effect in 
augmenting m diminitiiing the absolute 
evaporation or any fluid, the temperatufe 
jilting the same. 

73. P. 373.— Citiculaitons flwm the 
preceding theozy agvee with six expeti* 
ments at a mean to within about flfbMD 
parts in a thousand of a grain. 


Jt is generally, I think, admitted, tiiai 
evaporation takes place at the surface. 


Dalton, Leslie, Ac. 


Shown in the scholium to be oonsistent 
with phenomena. 


The proof of these laws appears in the 
perfect agreement of the whole theory mth 
tlie experiment^ of Dolton, Gay-Luseac<> 
De Luc, 


Dalton, 


The truth of this can ap^iear only as a 
part of the general theory. 


Daltcfn. 
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Dedeloped Covtfirmed hy 

74 P. S74.^A theorem expressing the 
apparent evsmomtuon 

Iht theorem is misprmted ; it 

<i1u«iUl»e~} (Tt-T'U) 

I 

75. Ibid — Vapoutf in vaiuo can only Dalton, 
support a given pressuie according to the 
temperature, but mixed with suihue&t gas 
<Uii support an indtiinite one 

Lit r - </J # be the tension of the vapour at the temperatuie f, and D the elasticity of 
any gas occupying the spacf b ai the temperature T Thin if e be the elasticity of the 

mixture, and 4 the space occupied, we have t — E — ^ ^ ( Tins in a mote general 

equation than that giien by M. Biot in the Tiaitc dc Physique It is, however, like 
his and aU otheis of this kind, not nathi untie ally true, in consequence of not taking into 
account the quantity of gas absorbed at die temperature t I shall probablv, m a future 
communication, consider this circumstsuce, and show how to make the necessary 
allowance 

76 P 2T5.-*^Rarefattion of an pio- Leslie, Aa 
motes desiccation. 

77 Ibid— Method of obtaming a Toi* Has been paitiaU) tried by Sme iton, 
recoUian vacuum 

78. P S76, 777, and 778 — ^Pormulc I diall be glad to sec tlicse formulae 

foi detcrmimiig the apparent and absolute bruM|,ht to tlie test of evpemnent 
quantity of vapoulr at any time in tne ao^ 
mospheie, with a method pointed out of 
venfyug by th^m the truth of the tlieory 

79 P 3bl — PonnulaB of the effect of 
cold water m drying g room 

80 P 782 —Apparent evaporation is 
proportional to the velocity of th( current , 
of air passing over the suruce of the fluid 

81. P H81 >-*Etther a imrent oi an 
agitated au uureases ippaient evapora- 
tion, and dimmishcb the temper iture 
82 Ibid " Water of alow tcmpeiature, 
or even ice in a current or cm agitated air, 
may lose more weight by evaporation m a 
given time than water of a higher temper 
aturo m a still atmosphere. 

87 P. 884, 785, 286, 887, and 768 — 

WatLr commonly cxilder than the atmo- 
jiphoie 

• 84 P 47).— Theorem for the tension 

of aqueous vapour m contact with its Auid 
at all temperatures 

85. P. 440 —Temperature of no eva- 
poration - 1 Ijahr 
86 P 441. — ITie temperature of cbtilK 
JifMti higher than the temperatuie of ten- 
sion 

87. P. 444 — Batomeim of ice to bare- 
tnerin, of water* ae to 

88 P 445 Capacity” of water 
being 1, that of ice is 86. 

89 P 447.— Theol^ Of the caloJiDtnef 
tcA Calculation of capacity of iron pkte 

-^no. • 


Leslie 


Leslie and Dalton 


1 think tlic superior evaporation of ice 
IS to be found m Clare, Bownmg, or 
Hamilton. 


Wells and myself 


Expennients of Kobison, Dalton, Ure, 
and bouthetn, but pnnupally lire’s 

Tlie theorem confirmed by lire’s txpe- 
nments 

Shown from the expeiiments of Robison, 
Dalton, and De Lur. 

Experiments of Black, Kirwan, Irvm, 
'lirhomson, and Lavoisier und Lajdace. 

Mean Irvm and Kirwan, 85. 

Lavoimer and Laplace, *111. 
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VUJLVOWEKA 


Devclojtcd. 

90. P. 449.^Thcoretical calciilationR 
of water frozen by^agitatioD in two experi- 
ments of Thomson. 

91. P. 461. — Baromerin of vapour to* 
that of water as U to 6. 

92. P. 463,— -Theoretical determination 
of the “ capacity ” of aqueous vapour 
1*83, that of water being 1 . 

93. P. 454.— -Formula for determina* 
tim of baronaerins of homogeneous gasen 
c^pared to that of water, and nearly of 
all gases. 

91. Ibid. — Specific lieats of the lighter 
airs exceed those of the heavier. 

95, P. 456.— Theoretical calculation of 
vapour lost by suddenly opening wafer 
heated to 400° Palir. 

96, 1*. ^ou.— Mean capacity of water 
between 32° and 122° Fahr. to ditto be- 
tween and 219°, as 15 1 to 1 1. 

97, Ibid,— Capacities of water and 
mercury decitAse with ascent of tempera- 
ture, and vU c \ a sd, 

98, Ibid. — 'Che greater die ratio of 
water to vapour in the experiment, tht 
less, actens patthttf^y will be the numuii- 
cal value of latent heat. 

99, P, 40 1, —The higher idso either or 
both die tcraperarures, the gi cater, under 
equal circumstances, will be die value of 
latent heat, 

100 Ibid. — 'Combining the notion of 
calonc with our formula, the temperature 
has less infiueuce. A calculation gives 
11° under ceitain circumstances. 


Co7{fiimedhy 

Differ In one instance -d A part* imd bx 
the other a 'li^di, 

Mean'difF. from four expmments by 
Thomson, Urc, and Kumford, Adi of a 
degree Fahr. * 

^’rawfordS experiments give 1*56, 


lias been verified in aqueous vapour by 
Ciawford^ experiments. 


Oiaufoid, De Larodic^and Berard. 

•Agrees with Watt’s experiment to a 

—til part of die whole water. 

17 i *■ 

l)e Irtic’s and my ejtperbnents as 15 to 
14. 

Do Iiui Dalton, Ure, and myself* 


Experiments ot Ure and Bumford* 


fldvc no cxpeiiments to confirm or dis- 
j^rovc it. • 


Southern’s experiments under similar 
circumstances give an increase of 8°. The 
nature of die thing is such that this may 
be looked on as a eoincideuce* 


These arc die leading fact^ lha\e deemed it needful to select. Several others 1 have, 
for the sake of brevity, paiticulnrly iu the latter ^rt. it nil! be seen, omitted. I intend 
to niolkC no comment on the number, extent, and variety, of these testinionics, or of the 
subjects to which they relate, but shall leave philosophers to form their own opinion of 
the ments of a tbf'ory which can in so great a number of instances, and on sudi subjeots^ 
bc^die faithful rcincsentative of phsiiomena. 

Ctaftjbfd, Da. 12. 1821. HeBAPATB. 

» 

P, S Since finishing the preceding paper, 1 have computed from Dr. Urc’s theorem, 
wldchit ocems accurately coincides with experiment at 210° and 220° Fahr. the tenidon 
of steam at 212°, and I find it 30*1413, instead of 30, the compression due to cbu|B- 
tion at 212°. Thii, therefore, confirms what I have said, p. 441 and 442, respecting 
the temperatijres of tension and ebullition, aodrespccdog J>r. Wollaston’s diermometer* 
The neglect Of datedistincdoii I liave alluded to will commonly make ^be Doctoi’s instni.. 
^ent err nearly 75 feet, or 25 yards, in the heights determine. • . . 

Dr. Ute’s theorem will, in general, be much more commodious for practice ul 
the following forms than in the one he has given; namely* r = 28*9 x (1*84 — 
*" F— 210 

•0005F) or log* T - log. 28-9 > .^Ipg* (l*34-*0005 F) where TisthO 

tenslen, and F the Fahr. temperature in degreo«<> 
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EBiUTA 

lUscoiet^d m fUdC iPapm of Mi Hu apathy publnhcd m tki Annals tf Philosopfty^ 
nhich haof hut Hmnc to them* 

Page. 

16Sil. I, lino 9, from top, for VPRS» 

^ line 13, >r bbown a^, 

276, Lne Ib^Jbi zm cqua K^ua. 

line 1 1, from bottom, ybf receive, nad conceive. 

278, line lli,Jor revolved, f wl turned 

262, Cor, to Def* l,j^w primary particles, *cad pnmaiy parts. 

286, line 10, fS^tn top, /or monamentum, momentum 

fl87,lmol>,mDemoM <&Ptop 3,/or(«-i), A, rrorf («-6j A 
line 1 %Jbr body. Thic, t end body, thib. 

June.*-409, line 18,frombotton,/b? mune^ui, lead meme que. 

Ime 16, j^r des fbie, nad defois 
July — ^ column % ditto at Pans 

/i»r Pekm, Pftn<; and iromediiitdiy bencatli, m 
the Wank, supplt/ ditto at Pekm. 

Aujg.-*^ 8% columns, foi meltb, /iodnadt. 

^oppofeite 1$^ true tomp tapplyOil of turpenUncboili 
01, column 5, d(h oil of turpentine boils. 

06, line 17, from top,/gi Mr read Dr 
101, line 8, fbi or thought, ftad or had thought. 

Si^i.^205, lines 1 1 and 12, dek the commas after given and muud. 

208, Ime 5, from bottom, /of presents, itad present 
Oct.— *265, Imc 1 1, from top, foi showt hat, read show that, 

307, in the note, /or auvn, scad ansam 
>^.-^61, line 4, fbr By hib, icad By this* 

365, last word of Demons of Prop VWifp^r arcs, t wid anas* 

874, line 20, /or (T r - # E), i cai (T r - '1' B). 

381, line 2, from top,yb/ world, icad wmd* 

J>eC'*-^35, line 7,jfbr 16. nod 16 

3*0531169 1 0531160 

InBx %yibr ycad 7 4445621 

7*4445621 — 

line I of Bx. 3, fit as, read Ah* 

438, line 20, from top,/ar 2*934^ wad 293 4®. 

446, hne 9, from bottom, /of no solidification, nad no total solidificaUon 
460, m N<B > 888® - Sec, uad SfeS®, see. 

4M^ ]me2, Case 1,^ SupposoBi, riod Suppose F. 
465,llneil,frmnlKittom,y^ nw^difaw^? 
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Articlb VI. 

I 

JRejp/y to X. By ‘Tohn Hferapath, Esq, 

(To the Editor of the Ajmals of Philosophy.) 

• , 

DEAK SIR, Ctanfotd^ Dec. 14, 18gl* 

X. informs us that he wishes the objections Ife has advanced 
against my theory, or rather the difficulties he has met with in* 
the perusal of it, to be received without offence/' 1 assure 
him that any observations on my works published in the same 
fuendly spirit in wliich his appear to b^whether 1 reply to them 
or not, I shall always respect^ and however much they may 
differ from my ideas, shall uniformly regard them as the candid 
effusions of a liberal mind. It is, .therefore, my request, that X. 
receive this reply to his Remarks wilh the same feeling of 
friendly good will with which I can assure him it is dictated; 
and should my observations m any place appear harsh, which I , 
tiust they will not, I hope this preface will be admitted a suffi- 
cient apology for what is not the effect of intention. 

X. acknowledges in his second popea^ in the Anmh for JVov. 
that he has found” in his first, some observations” (misre- 
piesentations) which he would wish tq retract;” but adds, 
that they are only one or two A little or no importance.” In 
this, I must beg to differ from him both as to number and im- 
portance. However, as he has made so candid an acknowledg- 
ment, 1 will not press the matter. 

In his first paper, p. 234, Amals for Sept, he suspects me of 
having argued falsekf from my principles ; and in his second, 
repeats the charge, rie bays ; We may certainly grant that 
the elasticity varies as the action of the particles against a given 
portion of the surface containing the gas, ^ut // may faith/ be 
que^tionedp whetlier this action can be measured by tfie niomea- 
turn X the number of relurns.'^ Docs X. perceive that this is 
not demonstiatnig, but merely surmising, that 1 am wrong? The 
only reply I should, perhaps, make to such an observation is, 
^ Laj aside surmise ; endeavour to show 1 am wrong ; and 1 wilf 
try to prove 1 am right.” However, if X. Will consult p. 341 and 
342, Aiimh for May, I think he will find I am not mistaken in 
the conclubion 1 have drawU. My object is to comjmre the effect 
of a gaseous body so constituted as 1 have described, with a 
piessive Jorce. Now a juessive foice is an incessant and a per- 
petual kind of action. All opposing forces, thcrelorc, which are 
* to be equated with pressure, must be such as, uudeiT equal cii*-' 
cumstances, would produce the same effects, whether these 
effects be estimated for a moment, for an Ifour, for a day, 
or for any time indefinitely. Hence the necessity of taking 
time into account ; and of computing the elasticity ly the; 



• A 


fiumd of the columns in aWen or w indeanite time v that by 
4e prodoot of a eihgle cpSision and the number of th^, or by 
Se Srodoijt of a single momentum, the number 
cteB^and huiBber of returns. Had I, therefofe, omitted .^ecfac- 
tor X. objects tOj I shoulld have committed a sad enror ; it 
hove bt(m tike eiideaVidm^g to equate a single, impulse with an 
SlaeasiSc force forasdelnite tithe, manif^ampossAdity. 

■: To ilmtrate tiiis, the b^t cqufse.is, perhaps, that which I 
have already pursued, p. bet the perfect^ 

bairA^e^cphtinuaB^^SoUcited in the vertical direction CP 
'Csome&iform force, such as that 5 

‘ Ascended to E, and acquired the velocity a, let it be met by 
Pci:hard bSl B,.^t impdlgl by th_is gravit^ng 
. force, baying a conti-aw velocity ft' so ttet.B 6 - A a. ihei 
' ^e opposing momenta feeing ‘equal 1^ Prop. 5, of my ^ 

; theory of collision, A. 'will begin , to reascend with ^ . 0 

' ^aat momentum Ad ; hhd being still acted on by by e 
. 'Variable mvitafing force, it wilf-contmue to ascend until 
S its ihfetion be destroyed. After this, it will again 
Lgin to descend, and atEwillhave the same “omentum 
. If now it be a second time met by the ball 15 
Vith the momentum B 6. = A a, it will a second 
'ascend and' descend in^irecisely the same way as at the 
%rs.t. The circumstances of a foird, fourfo, &c. collision 
■'Wng the satnO,:the phseno^na ot a third 
' ascent and descent will, be the same ; and thus the effect 

^fgraviiy'ontheonewillbe counteracted by toe equal 

"asf uniform .cfdiisions of the other. Let / be the force 
li preskme ot gravity, t the time of acquiring the motion 
■A J • then 2 f t; 4/t, 6/t . ■ 2 «/ * are the effects of 
•gravity to be overcome fey 1 , 2, f, , . • ncolhsions ; so 
';Sat after the, Mth collision, or after a certain time T, the effect 
'df eravity overcome is 2 nf i s= n A. a = u 3 a. It, therefore, 

' T & ai^ounted'fr^ die commencement of the descent of A to 

ooi^letion hfthe Mth c»litact, we shall have := (m-1). 

Hence But if . be n*en 

i iildefinl^elv small, the'peicillations of A will not sensibly change, 
“fSlte-ot epptfint re.^ end in that cnee „fo, nyjiem. 
4toe T must become exceedingly gre^t, so f 

therefore, T == 1, we have/^ « B «; that «, tte„ 
<lbressur$, or, which is the same, the action of I"® ball 
6fepi?t’ that.pressurc, is eqi^ to a single 
" Wi aatiplied bythe number of returns m a ™‘ty of tfi^. Ihus 
V X: pjrceivl that the subject admits of a ngid mathematical 


• B 


'■ '"Xl/jikseifs 't 


at I have, “by jny ovm.coiifession, asi^umed an 
ttVDomesis producing a reai]&>t TariarK» mlfe. ei^rment. 
$^tely have bocft furiously imsttike^^ He cannot 
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imagine I could act witli such palpable absurdity. Let him look 
at the pMsage again, and he will find I have neither expressed 
nor implied such a variance of my theory with experiment much 
less have I confessed i(. « ' 

His seventh paragraph of his first paper charges me vrith a 
mathematical error. By the theorem I have given, p. 67, Annals 

for July, 1816, E a an^ supposing the volume V 

constant. In this theorem, T is the true ien\peruture, E the 
elasticity, N the number of panicles in the air, and W the 
weight or specific gravity, takmg V as constant. Now p beintr' 
the mass of a particle, W = » N : and, therefore. E « 

oc — cx T® N ; for in one a^d the same air, as in 

Prop. 8, we are speaking of, p is a constant quantity. This will 
satisfy X. that the error does not ho on my side. Indeed from 
the obviousness of the tiling, I was surprised he should have 
advanced such a charge ; and still more so at his not rcctifyina 
it ill his last jiaper. ‘ ° 

X. says : “ If the teuiporatme be in the subduplicate ratio oi 
the volume, that when t he temperature is nothing, the volume 
itself IS nothing." This, 1 grant, is a correct inference and 
would have weight had 1 not pfovidod against it. In the enun- 
ciation of my Prop. 7, of the first paper, I have distinctly drawn 
my inference on the snppobitnm ?>f “ the partich s being indefi- 
nitely small.” Again, m p. 10:i of tJie last volume, I -have said • 
Had Mr. Dalton applied his vjews of lluid expansion to gases,” 
(llidi IS, that the squares of the temperature- me as'the increments 
of expansion from their greatest^ density), he would have anti- 
cipated the general law of temperature I have given.” These 
and other passages of the kind published befoie X.’s fust paper 
appealed, clearly show that I was perfectly aw are of what 1 was 
writing, and did not write without thinking. ^ It is strapge, there- 
fore, that X. should have drawn the inference he "has aliout 
“ nonentities and nascent existencies.” But let us take X. on 
his own grounds ; and supposing I had not had an eye to this point 
OI greatest density, lot us see how much my determination of 
^le real zero might err on that account. By our best experi-. 
ments, steam is about 1400 times lighter than water, and W 
times heavier than hydrogen. Now if hydrogen ho 60 times 
lighter than phosgene gas, wc may certainly conceive it possible 
for a gas to be eight Or ton times lighter than hvdrogeu. In 
such a c%se, the volume ofUie body in the aeriform state would 
be in voj^nd numbers about 100000 times greater than in the 
Jiqui^d or solid, supposing tire same law to hold good as in the 
condensation of vapour. Again, experiment teache’s us that 
the same laws of expansion and contraction by temperature are 
true under one compression as under another. ‘ fTel us, thotefore. 
instead of a compressihn of 30 inches of mercury to % inch 
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reiace it to three inches. Then the volnmes of the body in 
tw<y states would be as the numbers 1000000 and 1. Therefore, 
taking this condensed volume into account^ the law of tempera*- 
tore, instead* of -J, or -5, ought to be *4999896, which differ- 
ence in the law being neglected, would occasion an error of 
t part of each degree of Fahr. ; that is, on 480"^, the 

dis&nce of my real zero from the melting of ice, tiie error would 
amount to less than the --6-^*TOtht)f a degree. Therefore, grant- 
to X. that gas does exist at the real zero, which, 1 think, he 
wiU find I have never denied nor even questioned, my determina- 
•tion of this point cannot be in error the twenty thousandth of a 
degree ; ana 1 could easily show him, if necessary, that it can- 
not err the twenty thousand millionth of a degree. In fact, if 
the experiments of Me^rs. Dalton and Gay-Lussac are correct, 
the position of the real zero is correct. The position of this 
aero may be proved without having recourse to any law or theory 
«f temperature whatever; but at this, I shall speak at another time. 

Wow X. denies in toto the existence of this leal zero, however 
much experiments and theory agree, because we have never 
arrived at it; yet observe what he says in the eighth paragrajih 
of his first paper : We find by experiment that the proportion 

in forming water of two of hydrogen to one of oxygen, holds 
good whatever be the volumes ife try, and thence we < /eath/ and 
rightly infer that the same mu^t be the case when the volumes 
are infinitely small or atoms,'* * Who, I beg to ask X. has ever 
expenraented with single atoms? If no one has, how comes it 
that X. can clearly and rightly infer ” beyond the reach of 
experiment, aiid yet another cannot ? May we not from this, 

clearly and rightly infer thgt it is commonly much more easy 
and natural to take things for granted, and without jjroof, which 
favour one’s prejudices, than to admit others, however well sup- 
ported, that oppose them ? 

One or two curiops conclusions I could draw from this para- 
graph of X. were I inclined ; but it is much more consonant to 
my feelings to stop short, than to use the privilege of my own 
justification to draw unpleasant consequences from the opanions 
of one who appears disposed to be liberal. I must, however, 
.beg to tell him, that I never admitted that an atom may be 
composed of particles.” A particle is composed of atoms, and 
may be of other particles ; but an atom, which is au elementary • 
indivisible body, cannot be composed of particles. I beg also to 
observe, that I have never said, 1 believe, that the particles of 
ft body in the sohd move swifter than in the fluid state,” though 
such a thing is neither impossible nor absurd.* ^ 

He finds/* says X. p. 391, Annah for Nov. that within a 
certain range gases go on expanding nearly as the squares of a* 
^^ertain set of lumbers. Now within the same range, the expan- 

* X.% {taper, Amati of t^hHosophy for 9ept« p. 
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tliis'day se^ any opS|'tu^!j^pape 1>. mayJifeewifk^dC^^ I , 
iievar atteiiiptea to ft/ 

afWt I lia^ m vainTe^d^VjdJjoredi to intejces^.ffie IloyaVBdci^ity ip 
theprooff^^ ^ ponfijoa^ji by my cousw'^^ 

W.. Herap^ had no^pimratpa, and assisted jg^ 

in making^, feermoi^ forthe purpose in Aug. andJ^ept; .| 320 , 

Ur, Thopispn can, I liave no doubi, likewise reqollep^my aSk|pg 
him his bpljaion about Junej 1820 , in Queen-sf^uaroi we^t^n- 
ster, respi®i|ig these projected experiments, and the best method 
of eonstrucliihg thermometers for nigh ranges;, . The«^ 4 apts will, 
perhaps, s^s^ the ;;wor|4»^pt. 1 Ha^e not pi^ocured i^perinients^ 
and formedj a theojrfih' to jsr^^^ I first drew from 

my principles a theorem^ indgnorance that there Was any thing ^ 
in existence to confirm it j .t|ien openly ptwp^ed it tplthe.B^y^ 
Society as the test of my views^ and atowards,j.wheh;,,thpy 
would neitji^r try it, vHor feeommend/it to be . tried, j^tipceededin 
trying and proving it myself. Authenticated circumstances of 
this kind wiu, I ha^e.no doubt^ •have 4 i,e.ir weight with men Af 
liberality, and maigp a due impression oi t^e soundnesB b£;the 
theory 1 have expoimcledj» on mutds uninfluenced by interested 
motives in b|ij)psing it*.,' , ' ' '\ ^ 

With respedt tp the other part 6^ the quotation, ^e best&ply 
is tixat contained in. p. IpO, for Aug; I havife there eom’^ 

puted three Experiments, two, by De tuc on Vater, and one out 
of s^ or spy^h by myself^ equally cpnsistent> onmetoury* ^he 
sum bfall ihe deviations oiTmose experiments from 
tigated tlieAty/ is the.^ one-tehth of a degree of Falir. 5 .and;jihe' ^ 
sum of theit qifFerenc^^^^ frpm the old theory six:teeh de^^si|w% 

' ters'ths. Thus, inst'^ad of the; two, theories 

;they . do, nearly equtdly well thfeMne WtiHors 

*1^ times. further from ihenilhah W 

Theseji I ';]heheye^;^ai^ objections ;.wh|ch X^ W 

adyaftcdd against my ;^ews, Onm^isf of nis other observ^tlpn^, , 
particularly |hat of cagapity, whi;ph,is only a sugg^tipn, il is 
unneces^a^'^/or, m|,,^|d^ma^O/„g.py _ 
'a noticelnf one’^^ andt^kp;-, 

that'jeavdhl bi'iu hfc||ppeath1ri|li^'l^o'tak mMP^ !'K, " , 


y^s ^'S^'I’ast pajfef^ ' 4 ake Mr, '^'/s 

laW;Af t^Bbh^atu?e 4 s )%' true law,;,u|tjtess' We;-nrp itih^fls 

gop|:' 
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fv^er ihau within those Umits at which experiments have been 
• tried. How do we know that beyond those limite the law of 
expansion may not be tnodihed, or some to^ily different law 
prevail? ” If these arguments be admitted, we must also reject 
Ifewton’s law of attraction, because we are not certain that it 
holds good beyond Ouranus ; and we are confident it does not 
between very small bodies at very small distances. We must 
likewise reject the universality of attraction on the earth, because 
we are not certain “ it holds good at all points.” We must, 
.moreover, for the same reason, reject the general laws of optics, 
electricity, magnetism, Sic. and, in fine, all generalization what> 
ever. We must descend again ffom generm laws to insulated 
facts. We must des'(^roy this beautiful system, which the 
reiterated efforts of theWman mind have shown to exist, and 
have wrested from the chaos, and cleansed from the mbbish of 
antiquity. We must descend once more to confusion, to igno> 
ranco, to uncertainty. We must cease to admire this noble 
brder of things, because, in all luiks of the chain, we are not cer- 
tain of its truth. Finally, we must no longer confide m the 
probable continuance of phaenomena whose uniformity and con- 
stancy we every day witness, because X. will not allow us to 
depend on the laws by«which ttiey are governed ; and we must 
resolve into doubt and disbelief our knowledge of things whose 
symmetry, order, and sublimity, manifest the omniscience, and 
demonstrtite tlie omnipotence, of the Deity. 

I have the honour to be, dear Sir, 

. Your ‘most obedient servant, 

J. Hcravath. 


P. S. I beg leave to suggest to those who may please to 
support or bppose my theory, that the most effectual way of 
doing it is by ditect experiment. There are several things I 
have pointed out which yet remain to be proved. Ihe experi- 
mental confirmation or refutation of these things would be 
infinitely more effectual in seconding their views, and do much 
more good to science than all the arguments and reasoning they 
can employ. An excellent opportunity of verifying or refuting 
what 1 have 'said of capacity m p. 460, last vol. presents itself ’ 
to those who have a good calorimeter. By Cor. I, Prop. 18, if 
a given bo<ty at 212° Fahi. melt W quantity of ice ; at 420'6° it 
Wm melt 2 'p ' ; and at 65^*9°, three times W. If the theory of 
uniform capacities be correct, it should be 2 W at 392°, and 3 W 
at 672°. Should the capacities be increasmg, 2 W and 3 W 
wotild dome out with teinperatutes still lower than 392° and 
672° ; so Aat here is a fine opportunity to refute or confirm. I 
need hardly Observe, that to be exact a quantity of the body 
should bo used sufficient to liquefy considerable portions of the 
ice.’ 
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Artici-b VII. 

Account 0/ some Vegetable itemaiilsjound in a CUtarty near Bath ^ 
By IVfr. H. Woods. 

(To the Editor of the Armah of Philosophy.) 

SIR, Korifh Orf* 

Searching for extraneous fossils in a quarry of white and 
blue lias at Tiverton in the neighbourhood of Bata, I discovered* 
some wood in different changes of petrifaction, the appeaiaiicc 
and situation of which 1 willjiroceed to describe as relevant to 
a question which 1 intend ultimately to 4 sk lespecting it. 

The quarry consists of, first, a very thin stratum of vegetable 
mould ; secondly, broken pieces ,of stone in various states of 
decomposition ; thirdly, the first bed of white lias, about two 
feet tlnck, which, with its substratum of clay, contains a great 
quantity of cornua aminonis, gryphoid oysters, and several 
species of anomia 5 fourthly, the second bod, six oi^ght feet 
thick, partly blue, with its con-esponding stmtum of clay upon 
which It rests, containing buh few cornua ammonis, but so ^ 
numerous arc its venuses, muscles, and gryphoid oysters, parti- 
cularly the latter, that it may he §aid almost to consist of these 
rcliqiuie of shells, agglutinated by media of sand and^clay(in Its 
clay 1 found a small piece of compact iron ore, and several tro- 
chiUn of the stem of the peutsfcrmitc) ; and, fifthly, the thud 
bed, which js also a mixture of white and blue stone, but with 
an excess of the latter, containhig few petrifactions. In one 
part, 1 was told by the quai^mcn, a considerable quantity of 
muudic or pyrites was occasionally found, and from the fissuies 
of the stones, in addition to some small and, ip most instances, 
imperfectly fuimed crystals of carbonate of time, I picked out 
clay, smooth, compact, and perfectly unmixed with any other 
substance, 

1 have here described the quarry, which is, as far as it is 
worked, about 20 feet in depth, as 1 saw it, mentioning only the 
fijssil remains which I observed and collected ; but, in addition * 
;to these, the Rev, J. Townsend (inliis Character of Moses, 
enumerates various species of curdia, sacculi, helices, 
my till, luya?, &c, but particularly siliquastra, and whole Jaws of 
some amphibious animal. To his work I, therefoie, refer for a 
more complete account of the lias quarries in Somersetshire, aiul 
proceed to the immediate subject of this communication. 

• As I was returning from jJhe wall of the qilarry, among a heap ' 
of the blue stones, which had been hewn into a proper si/o and 
shape for paving, I observed 111 one a cavity four inches 
broad, and eight or ten in length, liped with an iuciustatiou of 
very small brown crystals. Along this cavity, partially attached, 

. D 2 
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I blitigxbarcb^ and Kke%liat,' re^ly enfets into cbmbus- 

ling. "’tte s§jae substance sec^ins diore or less 


:f^oi»^Ji&Dut flaming, " ^ane S||»e substsmce seesms more 
,;to.,b|^^atnbuted in <|le intersli^ ba^bbh the crystals, appear^ . 
^ ingiffius, as if tlie.ci^iStallizedgranulai^^ we^e in the direction, 
the fibres, b#, .rather, sap.Tessels of 'v^bod, -"ddd the transverse 
^l^stals,, bearing a sidutarity to the sq^ so {il^inly observable 
,in the,^|iiniber.pf oak and beechf . , v / 

My.cotiosity being excited, I returned to the quarry; -in the 
hope of discovering more vestige% of vegetable matter, and my 
hope, v^ not disappointted. &t1ie inierstice between two large 
.blocks, of stone, near the bottom of the third stratum, 1 found a 
larger quwtity of a nearly sirqilar substance jaihmed in between., 
lie two stones; but unconnected with either (the former specimen 
yras enclosed within a solid block). The process of jprystalhza^ 
'tipn.is:'tobt so complete in this as in the other;, but although it 
has- the‘-*c“me carbonized appearance, its specific gravity is 
greater, and it is not so readily, in fact scarcely at all inflammable, 
possessing a ‘greater t^ixture pf earthy or calcareous matter 
uiicrystalUzed, A workman informed me that large pieces, to 
use bis own expression, “ ag thick as his thigh, have been 
.found at considerable depth in the quarry. 

Mr. Townsend, in the before-quoted work, mentions charcoal 
hping found in , the great oohtfe and forest marble, and other 
ahthqm.have noticed the same phenomenon, hut none, that I 
repoUb^ specify at what depth it has been discovered, nor, 
■which: is of still greater importance, precisely of vihat substance, 
^whether b,rg«M^c , or inorganic,^' the superstrata cohsisted,* the 
-^wonder , being, 6? find the remains of wood (and I think that my 
Specimens arc is indisputable) thus situated. ■ , 

. ^iJlMyj^Ol^ect in .UoubUng you with so circumstantial an account 
^,'tb^^pmt.t^lb.bn of yo.ur geological correspondents ,dn expla- 
^taoq pf ‘the bccurreqee'bf this substance betwath tbreO strata 
of stbqi^' 20 feet in thickness, formed entirely of occawic remains: 
"^e qp^ersal deluge was one ^isle pbnvulsioh of nature. This 
.Inmate, is not ..subject to piariSm of secondaiy^'bnes, arijd every* 
;appeab|tLce <of the quarry eyinbes ^h. uninterrupted repoSe during" 
^es-,. ji-Th'e deluge might haye causeditije antepiluyian.dfy latid'^ 
beppme tab, bed onjlhe: posbliluvii^ ocean, and HdeversCi, ; 
bift'this tharcoed, petrified wood,‘senii~coal, or by whateyef*name 
it.^y seems.^ a, concision ptior to that 
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Article VIII. 

On Olefiant Gas. 

• 

(To the Editor of the Annah of Philosojyhy,) 

SIB, ’ S9, 1S2K 

Dr. Hknry, in his very interesting memoir On the Aeriform 
Compounds of Charcoal and Hydrogen/' read before the Royal 
Society in February last, and published|ia the Annals for Sept, 
has described a new gas obtained by h^t fioni oil and pit coal, 
which possesses the jiroperty of being condensed to a liquid Ibrm 
by chlorine, without the agency ofhglit, in common with olefiant 
gas, but differs from that compound hi specific gravity, in its 
illuminating power, and in the properties it presents on combus- 
tion with oxygen. From the observations Dr. Henry was ena- 
bled to make on* this gas, in the intervals of leisrrrc Tie then 
enjoyed from the discharge of his professional duties, he was led 
to conclude that it was either^ mixture of olefiant gas with a 
heavier or more combustible iras or vapour, or a new gas, sid 
generhy consisting of hydrogen aiulsnharcoal m proportions which 
remain to bo determined." A comparative examination of the 
different facts communicated iu the memoir above referred to 
will be found to strengthen the lormer ol tlu'se coifclusions ; but 
with some modification, perhaps, ^of the original views of this 
excellent and ^accomplished chemist. The specimen of oil gas 
which contained the greatest proportion of the new compound 
was furnished to Dr. Henrv Irom the manufactory of Messrs. 
John and Philip Taylor, of London. The specific gravity of this 
specimen was -906, common air being 1, anti it yielded in 100 
parts 38 volumes of a gas, condensible by chlorine, and ()2 
volumes of mixed g'l&es, not possessing that property being of 
the specific gravity of '606. JNow ’906 x 100— ‘fiOG 
l-5?96, which is the specific gravity required by tlie 3S volumes 
,of condensible gas to give an aggregate weight of *006 to the 
•nahtture. But the specific gravity of olefiant gas is ^072. It is 
evident, therefore, that the greater part, at least, of the above 38 
volumes could not be olefiant gas, but that it consisted of some 
other compound, the elements of which exist in a much closer 
stu to 0 f cqpdensatioii . 

Tlie phsBqomei# this gas exhibits with oxygen still further 
8crva to estabUsh that conclusion. It appears that fourVolumoa 
md, a half of oxygen are required for the complete combustion 
of one volume of the new compound, and that iht^ gaseous pro- 
duct XB -three volumes^of carbonic aoidv For the saturation of 
Olid* volume^ of olefiant gas, three volume^ only of oxygeiT are 
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and'tilrQ vdltuneB of carbooio acid reaolt froid theur 
joint action. A 'volame and a mate of oxygen, *thelfefore, is 
consumed in the piesent^ase, and an additional volume of chr> 
bonio acid produced fiotn it, fi^m which we niay infer that the 
ne\^ gas contains an atom each of carbon and of hydrogen more 
tbsm eiusts in an equal bulk of olefiant gas, and that its specific 
gravity, therefore, will be greater by the addition of the respec- 
tive specific weights of those elements. It has been already 
mentioned that the specific giavity of olefiant gas is *972, and 
' it is well known, that this gas is forpied of one atom of carbon 
and vine atom of hydrogen. The specific gravity of vapour of 
qarbon, as has been shown by Dr, Thomson m a former volume of 
the Amah, is *4166, of hydrogen *0694 ; but *4166 + *0094 
= *486, which is only one half of the specific gravity assigned. 
It must be inferred, therefore, that in the constitution of olefiant 
gas, two volumes of vapour of carbon, and two volumes of bydro- 
gen, are condensed into one volume — a deduction which the 
phenomena attending the explosion of this gas with oxygen 
anmly confirm. 

ft was betore stated, that three volumes of oxygen are required 
for the above purpose, and tha^ two volumes of carbonic acid 
arf the ga<!eous result : to explam which it is necessary to assume 
that two volumes of carbon are present to saturate two of the 
volumes of Oxygen, and produce the two volumes of carbonic 
acid; and that there are also two volumes of hydrogen in com- 
bination to unite with the remaihimg volume of oxygen, and form 
water. In conformity witli these views, the new gas will, of 
coarse, be compounded of three volumes of vapour of carbon and 
three voluhiea of hydrogen condensed into one volume ; and its 
specific gravity, as already stated, will be the specific gravity of 
mefiaut gas, augmented by the specific gravity of each of the 
additional elements of which it is composed, or *972 d* ’41G6 
+ *0694 « 1-468. 

Proceeding upon these data, and supposing the 38 volumes 
of condensible gas, which formed the subject of Dr. Henry’s 
experiments, to be “ a mixture of olefiant gas widi a heavier or 
, more combustible gas,” as he suggested, and that this heavier or 
more combustible gas is the one ^ove described, the proportion 
of the two necessary to produce a specific gravity of 1-396, as 
deduced from bus experiments, will be 100 volumes of the heavy 
olefiant gas, if it may be so called, and 1*49 volume (veiy 

nearly) of the light olefiant gas j ^ 

whence « & 6= *14893. 

It may be concluded from the foregoing observations, and, 
ptyhaps, sati^actorily, tliat the gaseops bndy'whick hhs been 
discove^ by Ih*. Henry abiong the aeriform products from oil 
t And pit is not " a new gas, sui genetis, conjusting of hydro- 
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gen an4 charcoal in piropQitions which remain to be determined,” 
but a modification of olefiant gas, constituted of the same 
elements as thattfluid, and in the same proportions, with tliis 
only difference, that the compound atoms are lnj>k instead of 
double. we not be permitted to infer from this, that there 
is yet another and a simpler combination of carburetted hydre^en 
undiscovered, in whicn one atom of each of the elements is 
associated in the usual binary form ? 


Articj^e IXjf 

Observations on Mr. Murray's Paper on the Decomposition of 
Metallic Halts by the Magnet. 

(To the Editor of the Annals of Philosophy.) 

SIR, 

Mb. Mubray’s paper is contained in the last number of the 
Philosophical Magazine, and the author prefaces his relation 
with saying ; " 1 shall here take leave to select a few of the 
numerous experiments repeate«l in the course of my researches, 
and it would, methinks, be difficult to summon any qbjection to 
them.” I beg leave to differ fr^om Mr. Murray, and for reasons 
which I shall now assign. • 

Mr. Murray’s that statement is, that " a solution of pormu- 
riate of mercury was by the ma^ct soon reduced into running 
mercu:^, and the supernatant flmd was not affected l>y the albu- 
men or the egg.” 

1 prepared a dilute solution of corrosive sublimate, and placed 
a perfectly unmagnetic steel bar in the solution, ruuniog mer- 
cury ” was immediately precipitated. H^ce magnetism is not 
requisite to the production of the effect, and consequendy it is 
worthy of Mr. Murray’s consideration, whether “ line steel 
Idlings ” unmagnetized will not be as “ admirable an antidote to 
corrosive sublimate ” as those which are nmgnetized. I believe" 
their iuefficacy will be equal. 

Mr. Murray says : “ I^itromuriate of platinum was decom- 
posed with a brisk effervescence, distinctly audible, and with a 
visible spmy between the eye and the light.” I placed an 
unmagnetic steel bar in a solution of nitroniuriate of platina, and 
the platina wa^ precipitated with all the phenomena above 
’ described by Mr, Murray. Consequently magnetism has no* 
share in producing the decomposition. 

“ Fine Putch steel wire was selected,” says M a Murray, ** and 
proved to be nou-magnetic. It v/m thrown into nitrate of silver 
where H remained for 14 hours without being affected, part o£j 
this was made the uniting wire between the north and south* 



1 


40 Oher^aliom m JWh Murtu^^s P«iper on the 

pole/s of two bar when it became speedily plumed 

with crystals pfeljter.’' ^ • 

A portion of tbe same wire was snapped *in twitin, and the 
magnet passed ot^er one of the f5ragmeuts, ana both projected 
itjio soluiion of nitrate of silver. That which was magnetized 
recfcced the silver, while the other remained inert.^'* 

I divided a dilute solution of mtsrate of silver into three portiona- 
In^one I placed a steel bar hardened at the ends, but which did 
not attract iron* filings, and* consequently was not magnetized. 

^ In the two other solutions of nitrate of silver, I put magnets 
formed of similar bars, the north pole of one, and the south pole 
of ine other, being immersed, their opposite poles projecting 
above the edges oi the glasses containing the solutions; the 
poles were then connected an uamagnetized steel wire. 
SeveVal hours elapsed before any sensible precipitation occurred 
in either qf the three glasses ; *at length a low fine bnlliant dates 
of metallic silver appeared m aU of them, and I did not obseive 
that they were formed sooner in one solution than ihe others. 
These flakes increased very slowly, till a ceitaiu quantity had 
collecte3;**wJien the action increased rapidly, and an abundant 
precipitate of reduced silver was collected in each of the tljrce 
glasses. I could perceive little tar no diflefence in the quantity 
of this silver ^irown down, or in any other respect, tJie results in 
the three solutions being as ncmrly similar as possible, excepting 
that from ^me unknown cause the unmagnetized bar was much 
more deeply corroded at the pa^t in contact with the surface of 
the fluid. The increase of action after a certain quantity of 
silver had been precipitated, was probably owing to the contact 
of the metallic precipitate and\he iron. 

It is evident from these experiments that magnetism has no 
power whatever in modifying, increasing, or reversing the mutual 
action of steel and solution of nitrate of silver. Indeed it is so 
well an established fact, that iron precipitates silver from its 
solution in nitiic aetd, that it is quite unaccountable how it 
should have escaped Mr. Murray’s knowledge both from reading 
and experiment. The following authors distinctly mention that 
silver is precipitated from its solution by iron. Newmanr^, 

* Chemistry, page 47 ; Murray, vol. lii. p. 212, fourth edit. ; The- 
navd, vol- ii. p, 314, second edit. 

If magnetism were really capable of decomposing metallic 
salts, it wduld probably reverse the order of affinity, as occurs 
m voltaic combinations, when copper is precipitated on silver 
wire rendered negative by the battery. I, therefore, jjnmcrsed 
two magnets connected by a steel bar in two separate glasses 

* containing solutions of sulphate of zinc, the arrangement being * 
just the same as that of the magnets in the solutions of nitrate 
o{ silver ; not riie least precipitate was produced in either, nor 
m a third solution of sulphate of zinc containing an untnag* 

0 netiz^ bar ; the only observable effect was, that the bats were 

* aI\ * 
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The next experiment, related by Mr. Murray, which I shall 
notice is the *foUowing t A portion of platinum wire that 
suffeied no change in nitrate of silver in aolution, weft made tlie 
uniting wire between the poles of a powerful horse-shoe magnet 
(that supported 12 lbs, weight). When this was immersed into 
nitrate of silvef, it soon became discoloured and acted upou.’^ * 

I immersed a platina wire in* a solution of nitrate of silver, 
the opposite the ends of the wire being connected with the two 
poles of a pretty strong horse-shoe magnet. After remaining 
"about 30 hours in the solution, the surface of the platina whe 
was not in the slightest degree tarmbhed. The solution was a 
portion of the same as that employed in the other experiments, 
1 conclude, therefore, that magnejbism has no power whatever in 
influencing the action of platina on nitrate of silver. 

The last statement of Mr. Murray's which I shall alludo 
to is, that '"two magnetic bais*uerc left for two days ia 
phosphorous acid. The acid was decomposed; tlie north pole 
of one of the bars was scarcely aflectod, but the north polo of 
the other was corroded half an inch deep, and developed the 
fasciculated structure described by Mr. Daniel." 

1 arranged some magnetic and unmagnetic bars in phosphoric 
acid in the same mode as described witlf lespect to nitrate of 
silver. The north pole of one and the south of the other were 
immersed in separate glas^-es, and %i first wore not connected, 
but were afterwards by a siuaPer magnet, south and north poles 
being respectivelj^iu contact with^uoith and south poles of tho 
immeised magnets. The action ol the phosphoric acid upon the 
magnets was not in the slighie^J. dtgree increased by the 
contact. 

The circumstances which 1 have now detailed, I think, justify 
me in concluding, that Mr. Murray’s cxpeiiiuouts are fallacious, 
<uid his inferences unwarranted by facts. ^ 

I am, Sir, your obedient servant, B. M. 


Article X, 

On the Properties of Peroxide of Hydrogen or Oxy^emied Water. 
By M, Tlienard. (Extracted from tlie last Edition of his 
Traiife de Chimie.) 

Watch is combined with a large quantity of oxvgen, by clis- 
sftlving peroxide of barium m muriatic acid, and adcluig sdlphuric 
acid to tho solution. These two operations are to be seversJ 
times repeated with the same liquor; then addinif sulphate of 
silver, and at last barytes, and separating the precipitates suc- 
cessively by the filter. Muriatic acid leadily dissolves the for- 
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o^ide, and tbere ofbwi^tea« and weaUy oxygen* 

ated water, tfee A«lpl»W «oid p)feoif»tateS(tfai 6 barytee, and*' 
fiberatee tlfie mariaUc acid| which then acts ifpon afresaqustotity 
of peroxidb of bariom, so' that there is no difficulty in repeating 
the process several times* and there remeibs at length water 
ttoldibg nmre or less oxygen in solution. The mode in which 
the sulphate of silver acts is evident, the use of it is to separate 
the muriatic acid, and re^ilace it by sulphuric 4 the barytes com* 
bines widi the sulphuric acid, and ^ecipitates it. When the 
operation is performed with pure materials* and in proper pro* 
portions* it is evident that the last result is entirely oxygenated 
water: it is then to be put into a glass vessel with a root, and 
this placed in a large capsule, ^^o*^ds filled with concentrated 
eulphuric add, the a{^aratus*is to be put under the receiver of 
tm air-pump, and the air exhausted. The pure water evaporates 
muidl more readily than the oxygenated water, so that in two 
days it will probably contain 250 times its volume of oxygen; 
and when the solution contains 475 times its volume of oxygen 
at the temperature of 57°, no further concentratiou takes place 
by keepD^ it longer in vacuo.'’^ 

Phtfsical Properties of the Petotide of Hydrogen, 

llie peroxide of hydrogen is fluid and colourless as water. It 
is inodorous, or at least it it so nearly so, that few persons oan 
discoven any smell. It gradually destroys tins colour of htmus 
and tonaenc paper, and makes them quite white. It acts upon 
the midormis very readily, sometimes suddenly, whitens it, and 
occasions pnckings, which .continue for a longer or shorter 
period, according to the nature of the individual and the thick- 
ness of the portion of liquor applied ; if it be too thick or be 
renewed, the skin itself is attacked and destroyed. Applied to 
the tongue, it whitens and pneks it, thickens the saliva, and 
pruduces a sensation which it is difficult to describe, but which 
resembles that of certain metaUic solutions. < Its tension is 
extremely weak, much weaker than that of water ; this is the 
reason Vhy oxygenated water, at common temperatures, is con- 
centrated in vacuo by the intervention of an absorbing body 
such as sulphuric acid. This also is the reason why the evapo*. 
ration in this case becomes gradually slower, so that at the end 
it is extremely slow; still, however, it always takes place, 
foi it finishes by the whole of the hquor disappearing ; and this 
occurs without the production of any gas, which shows that the 
peroxide of hydri^en is vaporised wiffiout decomporiUon. 

I tried, butine&ctuaUy, to solidify the peroxide of hydrogej. 
Ilhtposed to a low temperature for three quarters of an hour, 
remained lii^uid ; when also water which contains only 30 or 40 , 

*^6r fte preeantumi) t«qnhitc<*t(t be obiwM in preying mnrgenftted mtac, Che 
ttawj: isttieimid to M. Thmaid'e XtaiU w Chtuue, tnn. i< p, SS3. 
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times its otcygen^ is sabjectedto « temperttiOW of 12°, 

ihe part which itemai&s fluid is much mere ox.ygeaated than that 
which freelses. It il even {urobable that if the latter cAutains any 
oxygen, that it is derived flom a certain ouantity of interposea 
water. ^ i 

1 thought at*first that I might employ this process to conce£> 
irate the oxygenated water, especially by taking care to break 
tile ice and te press it strongly in linen : it did not pucceed; the 
ice even after compression retained too much oxygen to he 
rejected. 

One of the properties of peroxide of hydrogen which I endea> 
voured more particularly to establish, is its density ; this 1 found 
to be 1*452. It is, therefore, evident, tha^ the peroxide is much 
more dense than water, and it is not necessaty to take its specific 
gravity to be convinced of this ; it is sufficient to pour )t into 
water, for although it is very solublh, it flows through it like a 
syrup. 

Of the Action of differet^ Bodies upon thePero^de of Hydrogen. 

There are some bodies which have no action upoti peroxide 
of hydrogen ; others render it mpre fixed, while some decom- 

i iose it, and combine with apart of its oxygon ; but it is partiou- 
arly worthy of remark, that a considerable number decompose it 
at common temperatures without ufiiting either to the water or 
to the oxygen gas which resalts : sometimes even tills decom" 
position occurs with a sort of detenation, owing to the sudden 
disengagement of the gas. In this case, the trmpSrature is so 
far from being reduced, as might be supposed on account of the 
oxygen passing to tiie- gaseous state, that it is so much raised as 
to produce hght. Sometimes also the body during its decompo- 
sition of the peroxide, is itself decomposed ; such rs, for example, 
the oxide of silver, wliich immediately upon coining into contact 
with the x>eroxide, even lai^ely diluted with water, disengages 
all the oxygen, "and is> itself reduced. 

Of the Action of Imponderahk Bodies, 

Heat quickly deuomposes the peroxide of hydrogen ; but the 
, docomppsitiou takes place more slowly as it proceeds. The 
^irater, in proportion as it is liberated, undoubtedly combines 
with the unoecomposed portion, and renders it more fixed. 
This may be learned by the following experiments : $ 

Put some peroxide of hydrogen into a small glass tube, heat 
it gradually from 66® lo 212°, by placing the tube in water, it 
will be seen that the decomposition will be quite sensible atbS®; 
it occuis with greater ebullition, if the peroxide is subjected 
immediately to 2l2® ; the experiment would be dangerous in a 
vessel with a narrow neck, with eight grains of <!lie peioxide. 
^Nevertheless, when thrown upon a ted not metal plate, it does 
notMetonate. * 
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Let tfai« be repeated, after haviog''f o diluted the 

peroxide, that it bhall contam only eevea or eight times it;’ 
volume of dxygen, the disengag eme^t of the ^s wm not be'per- 
ceptible, even at 120°, but tt becomes so soon aftemards, and 
goes on increasing unMl it ceases. From this period, the liquor 
ooiltains no gas, and consequently will not efterv^ce with oxide 
of manganese. * 

All other circumstances being equal, peroxide of hydrogen 
suffers no moie alteration by exposure to light than in darkness. 
In both cases, small bubbles are disengaged ftom time to time, 
and it finishes at the expiration of some months, even at common 
temperatures, with being for the most part deoxidized. This 
deoxidizement, which, ^probably depends upon many causes, 
appeals to me to be prmcipally pioduced by some particles of 
matter which the peroxide ictanis. To pieseivo'it os much as 
possible, it must be sutrouuded witli ire. 

When the peroxide is subjected to the action of the voltaic 
pUe in the same way that water usually is, similar results are in 
both cases pioduced, excepting that with ihd pci oxide, the dis- 
engageiB?in of oxygen gas is much greatei . I ought to obsei ve, 
however, that I have not collected the gases to examine them. 

* * ^ 

Ofihe Acii*m of the Meiah at Common Tempetatures. 

In geneial ih<j metals iAxtd to decompose the peroxide of 
bydrogeit, and to restore xt lo the state of pi otoxide or water. I 
know only four which do not sensibly possess this propeily; 
iron, tin, antimony, and telluaum. The most oxidizable aic 
oxidized, and at the same time produce a disengagement of 
oxygen. The others, oa the conlrary^ retain their metallic state, 
so that all the oxygen with which the water combines to become 
pci oxide is liberated. ' 

lu Older to effept the decomposition readily, it is indispensably 
necessary that tlie metallic matter should be finely divided. Any 
metal winch in the state of fine powder readily disengages the 
oxygen of the peroxide, effects it very slowly if the powder be 
coaise, and still more so if it be in mass. 

The same phenomena occur even when the peroxide Is diluted 
With water, excepting that they aie less distinct, and continue, 
hniger. This will appear from the examination which 1 am 

S oiiig to state with respect to the action of metals upon the 
tlutid peroxide. 

The experiments were all performed in the same way. The 
liquid was first put with a small pipe into a. httle glass tube 
eloeed at one end, after v^hich the metal was introduced. The 
quantity of peroxide employed in each experiment amounted 
otaly to a few drops ; when diluted with Water, a larger quantity 
was employed. The action was considered as complete, when 
m igiore gas was evolved ;^and this was rendered certain by the 
addiuou of a small quantity of oxide of manganese. Air the 
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mct€(ls were tried in ibis raieiniiei, excepting uraniun)> titainum, 
ceiium, barinnl^ strontium^ calcium, Utliium, and the ii»etale oi 
eartha* 

• • * 

Of the Metals Vjhxtdi dnompp^e the Peroxide of Ili/dicgen^ and 
disengage the Otif gen without undergoing any Change, 

Siloei, flinely divided, procmedby the leceut dtcompo'hitidh 
of nitxatc of silver by copper, ami pure peroxide of hydiogeu# 
Sudden and violent action, the extrication of heat so great, that 
the lube became burning hot; the silver letaincd its metallic 
state, and all the oxygen was instantly*^ disengaged. 

Sliver^ finely divided, and peroxide coiiiaiiung nine times its 
volume of oxygen. Sudden and brisk cfltrvtsceucc, no sensible 
heat , the silver was not oxidized .the action was soon o\er, and 
all the oxygen was disengaged. The tulfe is not hcattd unless 
the peroxide dbntams at least 30 times its volume of oxygen. 

Silvei precipitated fiom the solution of nitiate of silver by 
coppci, but the parts of which wcie be come less finely divided by 
drying Action upon ihe peroxide much weaker than with the 
finely divided silver of the two piecediug experiments. 
hihci m filings. Action much weaker than the li^u 
Silver in mass. Action extremely m eak compared to that with 
divided silver. * * 

Platzna in fine powder, pi epaii-d ft oin the ammouiaco-miuiate, 
calcined with common sab, and pure pcioxido of hydrogen. 
Phenomena similar to those smci , the action, perhaps, a 
little stronger. I do not conclud< from this, that the ])latma 
itself acts moic upon the peroxide than silvei , fdr m yrdci to 
asceitaui this, the state of divisuin of the metallic particles, 
which so much influences tbpu action, mu^t be equal. 

IHatuia in fine powdti,aml ][ei oxide coni aimiig nun times its 
volume ol oxygen Phtnomtna similai to Ihoso with silvci. 

Ptatina ni filings and m mass The same action upon the 
peroxide os with silver ui tilings audm mass, ^ 

Gold, finely dnicled, piocuied fiom the deconyposition of 
muiiate of gold by sulphate of iron. The same action upon the 
puie and diluted pci oxide as viitli silver and platma, pro\id<d 
tha licimd lx not sc nsibly acid. 

, . Gold m filings and m mass* Tlie same action upon the prf" 
Vxide as with silver m filings and m mass. 

Omtnm m black powder and pme peioXide. Action moie 
violent than with the piecedmg metals, which may d pend upon 
the metal btiug more finely divided in othei lespccis, the ph* - 
nomcna w«c similar; the same effects, except as toiulcnoty, 
with osmium and diluted peroxide as with platma aiidsiher 
* Palladium m powder, piepared by calcining amafomaco- 
mimate of palladium, tlnd puie peroxide. Ucadv and vc ly lively 
ac^uon, but less so than tlrat of platma, silvci, gold, ftrid osjmnm; 
great extrication of heat. AH the* oxygen w^s disengaged 
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filmoBt a» sdott AS) ^ action occatvod; tlie metal did nota^pear 
to be oaddieed.. If tiie peroxide were sensibly^ acid, it acted 
mucb lest readily^ ■ 

PailaS&m In powder, and peroxide oontaimng only*^nine 
Tolmnes'(^ oxygea< ^ The same phenomena as with silrer> 
^xce^ting that ue cBsengagement of oxygen was rather less 

Rhodium in powder, prepared by calcining the ammoniaco- 
ttnuiate of rhomum, witir pure and minted pei oxide. The action 
of this metal is nearly the same as that of palladium, excepting 
that the presence of a Utile acid did not retard it so much. 

Lead reduced to fine filings and pure peroxide. Action at 
first slow, but which gradually increases, and finishes ill a few 
mtnntes, becoming extremely strong, and exciting much heat. 
All the oi^gen is disengi^ed, and I do not thinje. that the lead 
is oxidized. 

Lead reduced to fine filings, and peroxide containing nine 
yolumes of oiygen. Action at first weak, gradually becoming 
stronger, and then the bubbles of oxygen are rapidly liberated, 
and raise the metallic particles. Is there not a uttle oxide 
formed, which, it will be hereafter seen, readily decomposes 
oxygenated water? It is cei;taiu, that at the expiration of an 
hour, no oxygen remains in the liquor. i 

Shmuth, well powdered, and pure peroxide. The same phe- 
nomena as with lead. " 

Jiismnkth, weU powdered, and liquor containing only nine 
YoIumes of pxygen. The action is extremely slow. Bubbles 
are only occasionally given out ; but at the end of some hours, 
the liquor was always deoxidized. The metal did not appear to 
be oxygenated. 

Mercury and pure peroxide^ Tlie same phenomena as with 
lead and bismuth, provided the solution be not acid ; when it 
contains a little (SulphaTic acid, there is also formed a red sub* 
Stance, which is proDably a subsulphate. 

Mercuru and peroxide containing only nine volomes of 
oxygen, ve^ evident disengagement of gas, especially when 
the solution is rather alkaline than acid : the mercury is not 
oxidized : one drop of a very weak, acid is sufficient to stop*the 
disengagement. 

Cobalt, nickel, cadmium, copper. Very weak action. 

the Metah which decompose the Peroxide ojf Hydrogen, absorb-, 
ing Part of the Oxygen, and disengaging Ihe remainder. 

Arsenic in 'powder and pure peroxide. Suddei^ and most 
Whilent.actioo ; fiame produced by the ccAnbustion of tlie arseu\c, 
which, acidifying, prevents the whole of the oxygen from being 
disenge^ed pr misorbed, at least instantaneously •, con^quently 
Very great disengagement of beat. When the peroxide is in 
excess, all the arsenic bewmas acid, and is dissolved. 

A 
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Ahenio in powder and perbdde containing only oine^unth of 
its volume of pxygen.^ Ifo effervescence ; the liquor heoomoa 
immediately acid, yfals acid rendeiing the peroxide mote dxed^ 
it remains for a long time more or less oxidized. * 

Molybden reduced to powder and pure peroxide. Vei^ violent 
action ; combustion of the metal with light ; great extrication 
heat; production of a very soluble aciu, the taste of which S 
rather strong, and gives a yellow colour to the water. All the 
molybden disappears when the peroxide is in excess. 

Molybdeu reduced to powder, and pci oxide containing only 
nine volumes of oxygen. Sudden brisk effervescence ; production 
of acid ; absorption or disengagement of all the oxygen : at the 
end of 15 hours, the liquor was of a supeib blue colour. 

Tungsten, chomcy and pure peroxide, n The action weak at 
first ; and with the tungsten only after some time it becomes 
violent. 

Pofassium and pure peroxide. Sudden and violent action ; 
vivid combustion ; disengagement of oxygen, and formation of 
alkali : the experiment ought not to be made in a narrow tube, 
for sometimes explosion occui^s. ^ 

Sodium and pure peroxide. The same phenomena as with 
potassium. • , 

ManQ^ane*>e and pure peroxide. The metal, in the form of 
small globules, produces bri^k eflerAjescenoe, and deoxidizes the 
liquor readily. May it not bo imagined that it is first oxidized, 
and lhat it is the oxide which exp^ds the oxygen? Yet*the glo- 
bules did not appear 1o be altercuf In powder it a^ts still more 
strongly, becoming very «*oon violent : at the same tune that the 
oxyqenis disengaged, great heat is •excited. 

Manganese and peroxide containing only nine limes its volume 
of oxygen. Brisk and sudden effervescence ; no heat ; complete 
deoxidizement of the liquor in a short time. 

(Zinc.) Action very -weak. ^ 

imn, /illy antimony, tellurium. No, or scarcely any, action at 
all, even with the concentrated liquor. 


Action of the simple non^metallic Combustiblesn 

Among the simple non-metalUc combustible bodies, there are 
•^ily seleinumand charcoal, which act upon peroxide of hydrogen 
111 a marked maimer. 

Selenium m powder and pure peroxide. Sudden and veiy 
violent action; diseugagomeiU of great heat without light; com- 
plete acidification of the selenium, which, owing to this, imme- 
diately disslblves. 

^Selenium and perCxide containing only nine times its .volume 
of oxygen. No heat. Occasional bubbles are disengaged ; but 
the liquor is acidified in a few minutes. 

Charcoal in fine powder and pure ])croxide. Sudden and vciy 
brisk action ; production of very consideiabla hea^ ; disengage- 
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meat of all iho ozvgea withoat 4ihe formation of aby catoonic 
acid. ’ , 

Chafeaal ib ftne powder and peroxide containing only ni-e 
time« its of oxygen. Brisk efieryeSceftce without' heat ; 

all the oxygen is disengaged without the prOdoction of carbonic 
^dd. 'Pass a cerfisift quantity of the liquOr op an inverted tube 
copiaining mercuiy, then intMduce some well powdered char- 
coal. It will be found that the gas which4s ma4ily evolved from 
'die liquor is, merely Oxygen, and that it will be deoxidized in a 
veiy short time. 

iMmp Black. No action, unquestionably because the liquor 
does not moisten it. 

j&tiioit upon Metallic Sulphurets at Common Temperatures. 

The greater number of the metallic sulphurets which I have 
tried have a very mmked action upon the peroxide of hydrogen. 
Very often this action is violent, and accompanied with much 
heat when the liquor is concentrated. Moreover, wbethci it be 
diluted with water or concentrated, there almost always results 
a sulphate, and a more or less sensible di*iengagement of oxygen. 
This occurs with the Sulphurets of coppei, antimony, lead, and 
iron : they are scarcely brought into contact before they aie 
converted with effeivescence into sulphaleb. 

Tho sulphurets of arsenm and of moiyboden act with more 
violence than the, pieccdihg upon the concentrated pei oxide ; 
heat aiid light are produced ; but no sulphate is foinied ; the 
arsenic is pcidihed, and the sulpbar remains almost unacted 
upon. The sulphurets of bismuth and of tm act veiy letbly, 
eVen upon the peroxide in the most concentrated state; the 
sulphurets of silver and of mercury (cinnabar) have no action 
at all. 

JLction of Metallic Oxides at Common Tempo atturs. 

In general, metallic oxides tend to restoic the pejuxide of 
hydrogen to the state of protoxide or water. Some of (hem 
produce this e0eot by becoming more oxidued ; others without 
altetiMlon, but disengagihg all the oxygen in the gaseous foim, 
which water absorbs to become peroxide. Some again disen- 
gage the oxygen, and are themselves reduced ; but few exeit 
action at all. 

The decomporiftg power of the oxides varies much. Sevend 
expel the oxygen so suddenly fiom the liquoi, that a kind of 
explosion occurs, and then much light and heat ate evolved. 
The action of others, on the contrary, is slpw, occasioning but 
ehght AifEervescence, and no sensible heat. 

Of Hktt Oxides wlueh absorb the Ouygsn af ike J^etoxide, ami 
f^store it to the SiaHef Protoxide W 8^^* 

.These oxides are barytes, strontian, lime, oxide cf^nc, oxide 
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and {>eK>xide of oop{>er< nsdde of nickel, the protoondoo of tttan- 
ganese, iron, tjn, cobalt, oxtdo of areehio, aad probat^W aevara] 
G^era, is reqiusite ttot the metallic oxide would he mmst 
or involution : oth^ftwiae the oxygen would be diseftgaged, or 
would remain in combination. It fs moreover evident that in 
proportion as the new oxide is produced, it is possible that it may 
expel a portion* of tiie oxygen from ibe liquor, so that the acUoB 
may become complicated. • * 

Jbarjftes. When barytes water is poured into concentrated 
or diluted peroxide, a great number of brilliant scales are preci- 
pitated ; these are merely hydrate of peroxide of barium, but if 
barytes reduced to powder be used instead of barytes water, 
with slightly diluted peroxide of barium, e violeut extrication of 
oxygen gas takes place, and muc^ heat is excited. This heat 
may be derived from the absorption of thd* water of the peroxide 
by the barytes. As to the disengagement of the oxygen, it may 
be attributed to the heat produced By the absorption of water, 
and the formation of a small quantity of peroxide of barium : 
hydrate of baiytes possesses the power of evolving oxygen from 
the peroxide of hydrogen in all cases. , •. 

Strontian. Strontian presents the same appearances with tin* 
peroxide as barytes docs. , 

lime. This base also produces with th'e peroxide of hydio- 
gen, phenomena analogous to those which have been mentioned 
with the two preceding bases. * 

Hifdrat^ of Copper. This hydrate, when mixed with the per- 
oxide of hydrogen, becomes immt'U&tely a new oxide of an 
ochrc-yellow colour, and it rapidly evolves the oxVgen of 
peroxide which remained undecomposed. When the peroxide 
is concentrated, the action is vivid, theie is disengagement of 
heat, and it requires much to convert all the oxide ot copper into 
peroxide. In order that the peioxutation may take place, it is 
not only requisite that the peioxide of hydrogen should he 
diluted with water, but other circumstances berifeaflter to be men- 
tioned must be attended to. 

Calcined Peroxide of Copper. In this stale the oxide of cojijiet 
cannot of course comtimc with more oxygon ; it produces a voiy 
evidout effervescence of oxygen gas when pul into pei oxide of 
i^diugen. 

^ Ht/di ate of Zinc. The same as copper : this oxide becomes a 
peroxide with oxygenated water, so that very htUe oxygen i.n 
evolved. 

Oxide (fZinc by Cakinaiion. More converted into peroxide 
than m the foimer case j the evolution of oxygen gas is extrenii 
slight. 

Hydrale of Nickel. This is another oxide, which, vi ilh tlie 
peroxide of hydrogen, probably forms a new oxide ; ital«oocta- 
sions a slight disengagement of oxygen. 

New iSeriet, voi. ni. u * ^ 
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Oxide of Nickel by Caldnatiou, Very evident efierresosnce 

oxygen frool’tkfe peroxide of kydro^n. 

Protoxide of maneaneee, iron, tin, q>balt. These protoxide^, 
in tile etete of hydrates, ere ponverttd into peroxides in 
the sanreS vttkf as those already desoribed. When oxygenated 
water |a pborad upon^ these hydrates recently precipitated by 
^tash from their solution in acids, they are immediately peroxi- 
dixed. The peroxides of manganese and cobalt will afterwards 
a^ upon the undecomposed peroxide, Oansing the rapid e\pal> 
aion of its oxygen in the state of gas ; the action of the pet oxide 
of iron is not very strong, and' that of tin produces no sensible 
eflfect. 

Oxide of Anen>c becomes acidified. 

ff 

Of the Oxidei which ex^iel Oxfgenfrom the Peroxide of Hydrogen 
imthout betug Peroxidized or Deoxidized. 

There are a considerable number of oxides which possess this 
property; they will be described as nearly as possible m the 
order of their power of decomposing. 

Na/ive peritxide if manganese in fne powder, with concentrated 
peroxide of hydrogen. Sudden and very violent action ; the heat 
occasioned so great as to make the tube burning hot; the 
deoxidation of the peroxide* of hydrogen instantaneous and 
complete. 

The same oxide of manganese with peroxide containing only 
nine volumes of oxygen, very brisk and sudden effervescence ; 
all tile oxygen disengaged in, a very short time from the oxygen- 
ated water. * 


Very finely divided peroxife of manganese, obtained by adding 
oxygenated water to a solution of manganese, and decomposing 
the solution by potash. The action of this oxide is stiongcr tlian 
that of the native oXide ; and when the experiment is performed 
with the conceptrated oxygenated water, it takes place with a 
kind of explosioh. 

Peroxide if cobalt in powder. This produces the same effects 
with tne concentrated peroxide of hydrogen as the native per- 
oxide of manganese does.' 

Massicot* in powder and highly concentrated peroxide of 
hydrogen. Violent action, great heat ; disengagement of all the 
oxygen in a low imnutes. * 

Minium andpet'oxide of lead. These two oxides act also very 
strongly upon the peroxide of hydrogen ; the action of the per- 
oxide is extremely violent,^ and »t becomes protoxide. 

Hydrate (f peroxide of iron, and concentrated ^peroxide of 
hydrogen. Action soon becoming ve^ strong; great heat, and 
comi^te deoxidizement of the liquor in a very short time. 
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not brisk ; so ^ihat ih^ requires some hmws for ite 

completion. • 

^ Qtide ojfimi, the decomposition of water, by hot ixp(n, 
We^ action upon the peroxide both concentrated and dilu^ted* 
FiftiUn houre were not nearly sufficient to complete the deo^<* 
dizement of j;|h6 liquor ; for it was found after tnis time nearly 
unaltered. 

Oxide of nickel^ peroxide of copper f ^oxide of iismyih^ The 
action of true oxides upon the concentrated liquor is not very 
strong, but it is sufficient to evolve all the oxygen in the space 
of a few hours, and in 15 hours they evolve it from the peroxide * 
containing only one-ninth of its volume of oxygen. 

Polashf soda. Strong action even when they are dissolved in 
water upon the concentrated peroxide of hydrogen ; rather rapid 
evolution of oxygen ; very soon perfect deoxidizement. When 
the peroxide of hydrogen is diluted with water, the decomposi- 
tion takes place less lapidly, but eventuafly all the oxygen is 
expelled. 

Gelatinous magneua^ and highly concentrated peroxide of 
hydi ogen. Very evident evolution of oxygen gas which gmduSlly 
subsides before the total deoxidizement. 

Gelatinous magnesia j and liquor containing nine times its 
volume of oxygen. Rather brisk eflervescence, which gradually 
subsides before the deoxidizement is complete. It appears, 
liowever, to evolve proportionally more oxygen when the liquor 
is dilute than when it is conccntiat^d. 

Magnesia in powder. The action is weaker than when in the 
gelatinoub state. 

Hydrate of barytes, strontian, and time. Cut little action. 

Oxide of uranium, procured by decomposing sulphate of 
uranium with potash. Still less action than the last oxides. 

Oxide of titanium in powder, sublimed oxide of xinc, oxide of 
cerium. Weak effervescence. At the end of ijO hours the liquor 
was scarcely deoxidized. 

Of the Oxides which ecohe the Oxygen f the Peroxide of IfydrO'^ 

gen, and tohich at the sai$e iiipe lose their own eifher pafiially 

4)r totally, 

f These oxides are the oxides of silver, mercury^ denioxide and 

S eroxide of lead, of gold, platina, and probably iridium, palla- 
ium, and rhodium. 

Oxide of silver. Of all oxides this appears to have most 
action upon the peroxide of hydrogen ; it immediately expels ita 
oxygen, ^ud this occurs so rapidly, that explosion may 
happen when the peroxide is concentrated: moreover, the 
heat pioduced is such that laminous spots are perceived when 
the experiment is performed in the dark, finder these circum*^ 
stances, it is not extraordinary that' the oxide of silver should be 
reduced: tlie experiment should not be made in a narrow 
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tbe^etion is tcxy srsn iHbsn the perotiide of hydro- 

gen is diluted in tratet. la fkd;, oxide of silver occasions feyy 
evidetit and sadden effervestsstioe in watat vdiidi contains only 
* dfttetik of ik» v(d«ins of ot^pgsn ; so iha|;, tvhefa a ttibe killed 
anih oieccury, and inveaited, and water eontauung 12 tjnRatts 
iisiBfnc of oayeen is jpaesed up into it, oxide of slider afterwards 
thrown np RinxB the mercury sa suddenly ti^t the eye follows it 
takh d9£culty. In this case, ihore is no aenhible production of 
liaat, and yot the oxide of silvei is reduced, ^is oxide is 
, rtSduced even m the most diluted peroxide of hydrogen, so that 
it moat not be conceived that the expulsion of the oxy^n ftoih 
the metal is not the effect of temperature ; it may happen that at 
the moment of the action of the oXide of silver upon the peroxide 
of hjdcogen, the partiales whfoh act upon each other are much 
, heaUd, and that their number being very smaff compared with 
thebqoor, they are incapable of laismg its temperature half a 

Percaritfc of lead tn pofidet , The action of this oxide upon 
the peroxide of hydrogen is nearly as strong as that of the oxide 
bf'suver, and the lesuHs are similar, excepting that the peroxide 
of lead IS not reduced, but becomes merely yellow protoxide m 
the concentiated liquor. 1 doubt whether it uudeigoes similar 
deoxidizement in the diluted liquor. 

Mttuum and peioxide ol liydiogen. The same phenomena as 
Svith the ;iieroxide, excepting that the action, which is less lapid, 
lakes place without the evolution of light, and with less extnea- 
■tion of heat. • 

Hydrated pet oxide of meicury, and peroxide of hydrogen. 
The hydialc of mercury previously moistened with watei was put 
upon olotting papei, and the tnai was then rngde in the usual 
way. lu a moment, the yellow colour of the oxide became red, 
effervescence ocenned, and soon became violent , there was 
then groat extrication of heat, the mercunal oxide was leduced, 
uud the hquur completely deoxidized. 

Hydrate of peroxide of nieacury, and liquor containing only 
xune volumes of oxygen. V^ery model ate effeivescence; no sen- 
sible heat ; the oxide i educed m 24\our6 ; complete dooxidize- 
ment of the liquor also, provided the peroxide of mercuiy is in 
excess. * 

Hefoiide <f ^teury by heat in fine powder. This oxide in 
powder was of a greomsli ochre yellow colour ; when put into 
the concentrated pci oxide of hydrogen, it became red, hke the 
hydrate, and ^ted like it, but less quickly; the actipn always 
fimshed violently, the disengagement of heat being very great, 
tmd. thie oxide leducod. Its action upon the diluted liquor .s 
weak. 

Brmn oride of gold m powder, and highly concentrated per- 
oxide. Action sudden; .violent; great extricatioo of heat; 
reduction of the gold ; complete deoxidixeiuent of the liquor. 
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Xyxide cf gold, aqd liquor containing only nine rolumea of 
oxygen. Spdden, brisk ‘^ervesoence ; no heat ; ' ibe gdd 
«reauoed ; and the liqnor deoxidized m a short time. 

Vxide of pht^ pwodje^t obumad by boUia'b muiU^ tijf 
platllM soda. Siimlar acdon upoit cooeantrated and diiatbd 
peroxide of hydrogen as the oxide of ^Id. 

Oxide ofSmium, procured by calcining osmium with chlo^te 
of potash, and hkidy ccmcentllated peroxtde of hydrogen. No 
sensible action: but as soon as a small quandty of potash is 
added, great ettenresoence ; much heat ; and tjae clear colour- 
less liquor becomes of a dark brown. It is uncertain whether, 
tiw o»de of osmium is ledncedL The peroxide dilated with 
water acts similarly) excepting with less intensity. 

Of the axidee wldek do not actfemibly, if at all, upon the p«v 
oxide of hydrogen, iheBe are alumina,' silica, oxide of chrome, 
peroxide of bn, protoxide and peroxide of antimony and tongstio 
acid. 

Several other oxides are undoubtedly similarly circumstanced, 
bnt having had no opportunity of trymg them,»l cannot speak 
with any certainty. 


Articjlb. XI. 

Astronomical Ob^er%‘atiom, 1821. 
By Col. Bcaufoy, FBS. • 

Bushey Heath, near ISlanmore. 

Jbiititiide 51^ S’!' JNortli, JUongitade WWt in tinv» 1' 


Nov. 20* Emevsioii of Jupter's ^ 9^ 24' S4'' I Mtm Tune &t Bii^2fgr. 

sutellKie. c 9 2^ 55 > Veaii ^iino 

Nov* 27. Ememon of JopUeA trht J 11 20 19 ? Itfean Time at Bubhey. 

haitellite < 11 21 40 > Mean Time at Oioenwich,. 

Nov. 29. Esaersiott of Jupiter's Bret 5 5 49 19 ? Mean Ttmo at 

sateUito... ....... ....as... < 5 50 49 ) Mom^Titoeattl^xieeDincI^ 

Npv. 29. Emersion of Jupiter'h third 5 6 42 05 > Mean Time at 

fcateUite 6 43 38 ( Af eaa Time at 

•/ 2>ec. 6. Emeision of Jupiter's first J 7 45 20 7 Mean Tims at Bui^ejr* 

aMoUite ...........4 7 40 41 { Mean. IHmo at Cbieenwicl^ 

Qiec. 0* Immersion of Jupiter*» thiifi 5 ^ 7 Mean Time at Bushey. 

Mtdlite < 8 30 40 j Mean Time at Gheeenwiciw 
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Mr, Spvth on 

AanpLs XU, 

The Mem Plkees ofiS Gneemowh Stars, redu^ to Jan, 1 , 18 ^ 2 , 
from $he Cataioffu puhlkhed iu the Naatkal Mmamefor 
^823. By Janes Soutli^ Esq. FES. 

(To the Editor of tin Annals of Philosophy^ 

SJBAR Sid, 'ibKkniaU’ittrret, Dee, SS, 1821. 

« In the Quarterly Joamal of Science published in January and 
^ly laat. Corrections in Right Ascension of the 36 principal 
Fixed Sti^B, were published by me for every day of the present 
yeat, and it was my intention to lyxve continued them annually had 
not the Astronomical Society taken up the matter upon a more 
extensive scale ; and under the idea tliat the first results of its 
labours would have appeared before the public in time sufiicient 
to render the prosecution of my plan almost, if not altogether 
useless^ that loKure which must have been employed by me to 
have had the computations ready against the present period, has 
been otherwise disposed of. Should, however, fresh delays long 
postpone the publication of thq, Society’s tables, I shall feel it 
jny duty to resume the task, unless, in the mean time, some one 
idiould anticipate me. 

tJnable, therefore, at pi eseiit to give the corrections, I must 
content myself with offering a catalogue of the mean places ofthe 
46 atars reduced to January 1, 1822, and I am the more anxious 
to do this, in consequence of one which has appeared in the 
I^autical Almanac for 1824 ; of this production it is needless for 
me to say any thing, except that it is inaccurate and unsatisfac- 
tory ; inaccurate, as far as the nortli polar distances of its stars 
are concerned ; and nnsatisfactoiy, inasmuch as the long conti- 
nued habit of giving the right ascensions to hundredths of 
seconds, has been ^andoued. While, however, in common with 
others, 1 lament that such a catalogue should have found its way 
to the pages of a book which, in accuracy and precision, should 
be surpassed by no one issuing from the press, 1 cannot consent 
to withdraw my confidence altogether from preceding catalogue*,, 
and go abroad in search of better ; thinking, as I do, that . 
altbongh unforeseen circumstances may have conspired to render 
bne objectionable, stiU all should not be placed in the like con- 
demnatiom Under this impression, let me urge upon my fellow 
labourers in toe same pursuit, toe proprieto of adhering to toeiv 
own Qreenwich* catalogue published in tbe Nautical Almanac 
for 1823 j so will toeir observations tally with eadh other’s, and 
alM with tJhose made at our own great tiational establishment,^ 
wito mstruments which are not less the pride and glory of Great 
Biitmn, toanihey are toe envy and admiratimi ofthe world. 

J, SoOTtr, 
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The Mem Flam of 46 Cremmch Stars. Redui^ to 
Jan. 1, 1822. ^ 


Staitt^ names. 

Bight asorasfion* 


[M 


y Pcga^ r.. 

0 

4 

5-00 

— 

75 

4B 

19*75 

14 

11 

40*25 

Id 

m Ca^opeiiB 

0 

30 

27 61 

• 34 

26 

ms 

55 

33 

35-52 

N 

Polasis 

0 

57 

S0‘0S 

1 

36 

86-6T 

88 

21 

S3-S3 

H 

« Arietis.... 

1 

57 

9-71 

67 

82 

59*69 

32 

37 

0*11 

K 

a Ceti 

8 

58 

59 IS 

66 

36 

46*69 

3 

23 

11*31 

N 

at Pets^ » . 4 

S 

U 

S9;6S 

40 

46 

50*87 

49 

13 

9*13 


Aldcbanm. ...... 

4 

25 

43*14 

73 

51 

23*77 

16 

8 

3SS3 

N 

Capella 

5 

3 

mi 

44 

11 

39-33 

45 

48 

20*65 

N 

]ligeL....t •••<•• 

h 

5 

59*32 

96 

24 

50*01 

8 

24 

50*01 

S 

$ Tswri 

5 

rs 

2-97 

61 

33 

9*23 

28 

26 

aO*7T 

K 

« Ononis 

li 

45 

38*42 

•82 

38 

3*30 

7 

21 

56*70 

N 

Sirius 


S7 

18*12 

106 

28 

39 3D 

16 

26 

39*39 

b 

Castor 

T 

$S 

J3*8l 

57 

43 

50*43 

32 

16 

9*57 

32 

Proeyon 

n 

29 

58*97 

^84 

19 

32*77 

5 

40 

27*23 

N 

Pollux 

7 

34 

24 85 

61 

3S 

8*45 

28 

26 

51*55 

N 

« Hydras 

9 

16 

50*51 

97 

5S 

27*57 

7 

S3 

a7*57 

S 

Regulus. 

9 

58 

53*16 

77 

9 

BUSS 


50 

1*72 

N 

ft Cibtt Maj 

10 

52 

39 65 

27 

17 

9s-io 

62 

42 

34*80 

li. 

$ Lconis 

11 

39 

58*59 

74 

25 

58*01 

15 

ii34 

7^99 


& Virginia 

n 

41 

25 59 

87 

13 

54*66 

2 

46 

6-34 

N 

y Untee Maj . ...... 

11 

44 

25*33 

,35 

18 

55*25 

54 

41 

4*75 

N 

Polaris, S. P. . . . 

12 

5T 

30 03 

1 

38 

S6'6t 

68 

21 

33*33 

K 

Spica Virg. ...... 

IS 

15 

49*74 

100 

13 

41*18 

10 

13 

41*18 

S 

1 ] Uibas Maj. . . .. 

IS 

40 

31*19 

S9 

47 

41*61 

50 

12 

18*39 

N 

Aicturub, ........ 

14 

7 

32-SKl 

69 

53 

9*bT 

20 

6 

30*13 

N 

1 ft Librae 

14 

40 

51*61 

105 

14 

56*00 

15 

14a 

56 00 

S 

2 ft Idbras . 

14 

41 

,S*05 

J05 

17 

10*1 S 

15 

17 

40*13 

S 

Ursas Minor 

14 

31 

19 72 

♦15 

7 

1-23 

74 

52 

58-77 

K 

ft CoTonae Jior. . . ... 

15 

27 

9*40 

62 

40 

47*76 

27 

19 

12 24 

N 

ft Serpentis . • • . . . 

15 

J5 

30*55 1 


0 

24 79 

6 

59 

35*21 

N 

Antares 

16 

18 

30*55 1 

116 

] 

3S*S4 

26 

1 

33*31 

8 

ft Herctilis. ........ 

17 

6 

32*29 

75 

23 

54*55 

14 

30 

6*45 

N 

ft Ophiuclii 

17 

26 

40 70 1 

77 

18 

6*75 

12 

41 

53*25 

N 

y Hmconib 

17 

52 

28*65 

38 

29 

9*85 

51 

30 

50*15 

N 

ft Lyras. .... ...... 

18 

so 

54*93 

51 

22 

33*45 

38 

37 

26*55 

N 

y Aquilffi. 

19 

37 

47*98 

79 

4« 

45*46t 

10 

11 

14*64 

3M 

ft AquQio 

19 

42 

0*00 

81 

35 

37*27 

B 

24 

22*73 

N 

^ Aquilap 

19 

46 

34*3i 

64 

1 

46*99 

5 

58 

13*01 

N 

1 A Capricomi 

20 

7 

46*56 

103 

2 

59*00 

13 

2 

59*00 

S 

2 ft Capricorn! .... 
ft Cygni . 

20 

6 

10*31 

103 

5 

15*75 

13 

5 

1.5*76 

s 

20 

35 

22^14 

45 

21 

3*33 

44 

38 

56*67 

N 

ft Qephci 

21 

14 

19*55 

28 

9 

56*45 

61 

50 

1*55 

3M 

fi C»*pbei 

fv. Aquarii. ........ 

Fomalhaut ...... 

ft Pegasi * • . . . 

ft Andiomedas . , . , . 

21 

21 

22 

22 

23 

26 

56 

47 

55 

59 


20 

91 

120 

75 

61 

13 

10 

33 

44 

53 

9*24 

45*81 

47*60 

57*10 

30*33 

69 

1 

30 

U 

26 

46 

10 

33 

15 

a 

50*76 
46*81 S 
47*60 S 
2-90 N 
29*67 N 
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AftTiCU 

Gbawrtifi^iim on Mrs Schoolerajfti “ J^cconuxt of the Native 
, CS^per OH the thetthem Shore if Le^ Superior^, with Hwiori- 
mt Citatiom and MiseeUaneous Bernard, By John 

Taylor, Eeq. MQ$. Minmg EngiaeWk ' 

k 4 

(To the Editor of the Ammh of Pkilostgfhjf.) 


sm, 

It aopears tihe information detailed by Mr. School- 
craft, that specimens of natit(e copper, vaiying in weight from 
a' few pounds, have been at various times found on the shore 
of lhake Superior. Mr. S. says : 

“ The first appearances of copper are seen on the head of the 
portage across Keweena point, two hundred and seventy miles 
beyond the Sault de St. Marie, where the pebbles along the 
ahore,of the lake contain native copper disseminated in parti- 
cles voryirfg in size from a grain of sand to a lump ol two 
pounds weight. Many of thp detached stones at tnis place 
are also coloured green by tlie carbonate of copper, and the 
rpck strata in tlie vicinity exhibit traces of me same ore. 
These indications continue to the river Ontonagon, which has 
long betm noted for the large masses of native copper found 
hpon its banks, .and about the contiguous country*. Tbw river 
(fidkdDomkotton MelUth's Map) is one of the largest of thirty 
tributaries rmich flow into the lake between Point Iroquois and 
the Fond du Lac. It originates in a district of mountainous 
couptry intermediate between the Mississippi iiver and tlie 
lakes Huron and Superior, and after running in a northem 
ifirection for one hundred and twenty miles, enters the latter ^ 
the distance of •fifty one miles west of Point Keweena, in 
hpri^ latitude 46® 2" according to the observations of Oapt. 

J^Uglaes. It is connected by poitages with the Menomonie 
river of Green Bay, and with the Chippeway river of the Mis- 
siiffi^pi, routes of comraunioation occasionally travelled by the 
Indians in canoes. M ita mouth there is a village of Chippe^. 
way Indians of sixteen fomilies, who subsist ^iefly on the 
firih ^sturgeon) taken in the river; and whose location, iade<» 
pOQ&ntiy of that eireumstance, does not appear to unite tne 
ordinary advantages pf Indian villages in that region. A strip 
of alluvial lai^ of a sandy idmraoter extends from tire lake up 
the river three or four leagues, where it is succeeded by big i 
btohon Jwlls of a sterile aspect and covered chiefly by a ^owth 
of pine, hemlock, and ypruce. Among the^ hi0s, which may 
be considf ns lateral spots of the Poreppme roountaimji the 
Copper Mines, so oa^, are situated, at the distance of Ihirty 
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two mileA Uroiu the Iftke, aod in 'liie centre of a re^on tharao* 
terized by Ita wtl^ rug^d, and forbidding appeatamo^ Th« 
«)a^ mass of iW.1||Te copper lioiWBea on tbe west, bank of tbe 
rim, at the waters edge, and at tibe foot of a very dbtvated 
bank of allnvion, the mce of which appears, at some tmwt 
period) to have idippad into the rim, eanying with it the auun> 
of copper, together with dotted bloriw of granite, horn* 
blende, and other bodies peonliw to tbe soil of that place. 
The copper, which is in a pare and malleable st^, lies in cono 
nexion with serpentine rock ; the face of which it almost com- 
pletely overlays, and is also disseminated in masses and graiiui * 
throughout the substance .of the rock. Tbe sur&ce of the 
metal, unlike most oxydable metals which hare sulfored a long 
exposure to the atmosphere, presents a metallic brillianoy; 
which is attrilratabio either to tdloy of the precious metals, or 
to the action of the river, which /luring its semi-annual floods 
carries down large quantities of *8and and other alluvial matter, 
that may serve to abrade its surface, and keep it bright. 
The shape of the rock is very irregular— its greatest length is 
three feet eight inches — its greatest breodm th{M feet fWir 
inches, aud it may altogether contain eleven cubic foet. In 
size, it considerably exceeds theigreat m§a 98 of native iron found 
some years ago upon the banks of Red River in Louisiana, and 
now deposited among the oollectidns of the New York His- 
torical Society; but, on account of the admixture of roclw 
matter, is inferior iu weight. Henry, who visited !t in 17Cfl, 
estimated its weight at five tons.* Hut, after examinit^ it wifo 
scrupulous attention, 1 have computed the weight or mHalUc 
copper in the rock at twenty two oundred pounds. The qaauK 
lity may, however, have been much diminished since its first 
discovery, and the marks of chissels and axes upon it, with 
the broken toob lying around, prove that portions have been 
cut off, aud carried away. The author ju»^ quoted observes, 

* that suck was its pure and malleable state, that with an axe 
he was able to cut off a portion weighing a hundred pounds.’ 
Notwithstanding ihb reduction it may still be considered one 
of the largest and most remarkable bo^es of native copper 
upon the ^obe, and is, so far as my reading extends, exceeoed 
. ..only by a specimen found in a valley in Bmil, weigliii^ 2666 
Portuguese pounds.” 

After various details as to circumstances under which the 
copper has been foilnd, the author proceeds : 

« From all tiie facts which 1 have been able to collect on 
lake Superior, and after a delibmution upon theai since my 
letnrn, 1 have drawn the following oonclusious • 

** 1st. 'ibat the alluvial soil along the banks of the Onlon- 
UgenrireT, extending to its source, anJ entbracing the eott* 
tignotts region which gives ort^ to t^tMenomonie rivet 
^^n Bay, and to the Ottsoearimg, *Chipp«way, and Bi Ouokc 
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fivers «of the Mississippi, oontoins very frequent, and some 
most extraordinary imbedded m^^ses oi native toopper ; but 
that no body of it, which w suflSciently ex^nsive to becom€p 
the object of profitable mining operations, is to' be found at 
any particular placo* ,ThiS conclusion is supported by the facts 
already adduced, and so far as theoretical aids can be relied 
upon, by m application of those lacts to the theories of 
mining. A fiirtuer extent of country might have been embraced 
along the shora of lake Superior, but the same remark appears 
applicable to it. 

‘ That a mineralogical survey of the rock formations 

skirting the Ontonagon, including tjbie district of country above 
alluded to, would result in the discovery of very valuable 
mines of the sulphuret, the carbonat^ and other profitable 
ores of copper ; in the working of which the ordinaiy advan*^ 
tages of mining would be greatly enhanced by occasional 
masses, and veins of native metal. This deduction is reuder»^d 
probable by the general appearance of the country, and the 
concurrent discoveries of travellers, — ^by the green coloured 
waters ‘Which issue in several places from the earth, — ^by the 
bodies of native copper found, — by the cupreous tinge which 
is presented in the creyices of trucks and loose stones, — by the 
geological character of the country, and by other analogous 
eonsioerations/^ 

The statement which is made by Mr. Schoolcraft that has 
particularly induced me to notice his paper is contained in the 
following jpaiugraph : » 

** The discovery of masses of native copper is generally con- 
sidered indicative of the existence of mines in the neighbour- 
hood. The practised miner looks upon them as signs which 
point to larger bodies of the same metal in the eaith, and is 
often determined, by discoveries of this nature, in the choice 
of the spot for ^commencing his labours. The predictions 
drawn from such evidence, are also more sanguine in propor- 
tion to the extent of the discovery. It is not, however, an 
unerring indication, and appears liable to many exceptions. 
A detached mass of copper is sometimes found at a great dis- 
tance from any body of the metal, or its ores ; and these, on 
the contrary, often occur in the earth, or imbedded in rock*^ 
strata, where there has been no exteni^ discovery of metallic 
copper to indicate it.” 

The opinion here expressed, and which Is given as that of 
practised miners, is certainly incorrect ; it is one indeed which 
has been often repeated by the writers of books, bift which I 
will venture to ada does not rest on the testimony of practical 
nmn. BeUch^, or insulated masses of native copper, or even 
of the richei: kinds of ore> do not of themselves indicate the 
proximity of valuable mines, and in fact their occurrence is rare 
even in the most productive districts. 
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Hie expenditttue of oQosidarable sum^ in un^tidoofisfol tdaXe^ 
and conseqneat loss and disappointment have oUen been the 
result of actinj^ u{^n speculates similar to thos^ 'quoted hy 
Mr. fechoolcrafti wmcb, though certainlj^ plausible, are not borne 
out by experience, and which, therefore, H is desirable should be 
known, are founded only on a popular error. 

It is not uncommon to see specimens of ore of great richness 
exhibited, and to hear it inferr^ that they are a certain prog#, 
nostic of valuable mines, whereas expenenced miners know 
that they are to be considered merely as rarities, that they occur 
frequently in irregular deposits, and seldom in any large quan- 
tity. The regular veins from which* alone a miner would expect 
much, are generally enriched in a different manner ; and when 
ore occurs in large masses so as to be worth working, those 
masses are usually composed of those varieties which are not 
extraordinarily productive of metaj^ 

Native copper and very nch copper ores do occur indeed in 
veins, and have been often found in some of our best mines ; 
but they are of themselves not relied on as promising indica* 
cations, unless accoinpaiued by other fhvoarable synjplomiy, and 
must bo considered as rare productions, rather than as forming 
any notable part of the produce of mines. , 

In judging of the probability of any country being productive 
of copper, a miner would attend to the appearance or discovery 
of regular veins, — to their extent, — to the locks in which they 
occur,— the substances which they coulaui, — and to mSuy other 
things which he would deem more imjioilant than any casual 
specimens of the metal or its ores, and particularly the richer 
varieties. • 

He would require at least a combination of some of those 
indications which experience has shewn to be favourable in 
order to pronounce that expensive trials were justifiable, or that 
success was probable; ana in forming his juc^gmcnl, such evi- 
dence as is here pioduced would have but little weight. 

With regaid to the probability of copper being found in the 
country described by Mr. Schoolcraft, near Lake Superior, so as 
to become an object of research, it appears to me that from 
his report, there is very little to encouiage such an expectation. 
•Scattered fragments of native copper are found inclosed in 
masses of rock, not even in sila , — their original situation un- 
certain, — the rock itself not commonly productive of copper,— 
the sur'-ounding country alluvial, or composed of led sand- 
stone, — 110 indication of veins,— and no appearance of substances 
as are mo^jf' frequently found accompanying the orCs. 

^The fact is a very curious one, and if, as Mr. SchOi)lcraft spe- 
culates, these masses may have been ejected from volcanoes in 
the Porcupine Mountains, it would bo more desirable to exa- 
mine those mountains than the district in which they now ap- 
pear to be placed W some extraordinary chance. 

John Tayloe. 
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i . Philmphical Tremmciiom for the Year 1821. Part //. 

This psxt pf the Philosophical Transactions contains fifteen 
the first of which is : 

1. An> AccomU of Experiments to determine the Times of Vibra^ 
iions of the Pendulums in different Latitudes, By Capt. Edward 
$abine^ of the Royal Regiment of Artillery, FRS. and FLS. 

For the important communications made by Capt. Sabine to 
tihe Royal Society, a Copley medal has been awarded to him. 
Of this elaborate paper it wifi be impossible to give even a sketch, 
Ibr the results of the expen ments are contained in upwards of 
20 tables, some of which are of great length. The precau- 
tions which were taken to ensure accuracy will be best learned 
^POimCapL Sabine’s own words. He commences his paper by 
ktating, that the clocks and pendulums used iu these experi- 
ments are the proper^ of thetRoyal Society, and were prepared 
W their direction under the immediate superinlendance of Capt. 
Kater, who, in a manuscript account presented to the Royal 
Society, of the instruments furnished to the expeditions on the 
Siortherir discovery, has described them as follows ; 

^ The clocks were made by Shelton, and are the same which, 
mcoompanied Capt. Cook round the world : for each clock, a pen- 
dulum was cast m one pieoe of solid brass ; this was furnished 
with a knife edge of hard steel, perfectly straighi, and finished by 
drawing the edge longitudinally two or three times on a soft 
hone, so as to take from its sharpness, and thus preclude any 
sibieratioa from wear ; the back of the knife edge bore firmly 
against a stout cVqss piece, and the heads of the screws secur- 
iiag it, were sunk below the surface, and concealed by brass pins, 
to prevent their being removed : the knife edge was carefully 
a^usted, so as to be at right angles to the direction of the gra- 
vity : a very firm support of brass was screwed to the thick p&nk 
which forms the back of the clock case ; in this were imbedded, 
two pieces of agate, which were ground into portions of hollow 
i^linders, finished in the places to receive the knife edge of ibe 
pendulum ; parallel to the agates, a small level was fixed in the 
direction of the cylinders, by means of which they could be 
placed truly hotisontal : an arc divided into degrees emd tenths* 
butt which might be read off by estimation to hundredths, was 
attach^ to the back of the clock caso at the bottom of the pen*^ 
dulum, to give the arc of vibration. 

dock was furnished with a triangular support of wood 
cjQptrived by Br. WoUast6ii» and SO arrai^ed that ^re 
appears no reason to apprehend any motion in the point of sub- 
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pension ; and it is sufficiently obvious that no change can take 

S lace in the length of the pendulum^ but such as may arise from 
\5ariation in temoerature/ 

Assuming the length of the pendulum vibrating seconds in 
the latitude of London, viz. 31' 08^4" at 39*13929 inches, 
which has been determined by Capt. Kater, the following tahte 
is given by Capt. Sabine, as presenting its length at each of the 
stations at which the clocks have been setup, deduced from the 
observations detailed in this paper. • 


Places of observation. l/atitude. 


Iten^ of the pendulum 
vibrating seooods. 


Indies* 

London 61® 31' •08-4" N .... 39*13929 

Brassa 60 09 42*0 ....39*10929 

Hare Island 70 20^7*0 ....39*1984 


Melville Island. .. 74 47 12*4 ....39*207 


Oapt. 8 abine^s paper concludes with deductions as to thf 
figure of the earth ; and he gives the following table as cAit^« 
ing tlie diminution of gravity from the pole to the equator^ and 
the resulting cllipticity of the caAh deduced from the preceding 
observations ; and the method followed in obtaining these dcduc^ 
lions, Oa.pt. Sabine states to be the same as that described by 
Capt. Kater in the Philosophical T^’ansactioiis for 181^, p. 42U, 
421. 

* ihuufliition of gravity, Ellipticity, 

London and Brassa •0066066 .... 

Loudon and Hare Island *0065082 .... 

Brassa and Hare Island '0056139 .... 

London and Melville Island . . . *0055258 .... -,- 1 ^. 5 - 

II. Some Observaiions and Ilapenmejitso^i tj/c Papifri found m 
{he Ruins of llerculanenm. By Sir Humphry Davy/ Bart. PUS* 

This paper contains, first, a detail of the author ’s early expert 
meuts ill England on fragments of papyri ; secondly, a dcscrip* 
tion of the rolls in Ihc museum at Naples, and of some analytical 
exjjeriinenis made upon them; thirdly, a detail of the varinus 
• Iclieiuical processes carried on in the museum at Naples on ihc 
MSS. and of the itjasons which induced SirHumphry to renounce 
his undertaking before it wuS completed; and lastly, some 
general observations on the MSS. of the ancients, 

chlorine and iodine have no action upon pure carbo- 
naceous matter, and a strong attraction for hydrogtn, it wa<? 
conceived that they might bo employed to destroy die matter 
which occasions the amiesion of the leaves, without injuring 
the carbon of which the ink is composed. 

A fragment of a brown MS. tte layers of which were 
strongly adhererit, was immediately acted upon by being ploe^id 
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in an atmosphere of chlorine^ and the letters became diuch 
more distinct ; the vapour of iodine had a sensible, but less 
distinct action, ^ ^ 

In using chlorine it was found necessary to employ only a 
small quantity of it, and when the temperature was properly 
regulated, the muriatic acid vapour formed assisted the sepa- 
ration of the leaves. 

The number of MSS. found at Herculaneum was stated to 
Sir H. Davy to be originally 1696; of these about one-fourth 
had been operated on or presented to foreign governments ; and 
on inspecting the state of those which remained, it did not 
pear that more than from 80 to 120 offered proper subjects lor 
eXMriments ; and this estimate afterwards appeared too high. 

Sir Humphry remarks that«the persons to whom the care of 
the MSS. is confided, or who have worked upon them, have 
always attributed the appearances which they jjossess to the 
action of fire, more or less intense ; but he is of opinion that 
the operation of fire is not at all necessary for producing such an 
imperfect carbonization of vegetable matter as that displayed by 
thn MSS. and he strengthens his opinion by observing, that at 
Pompeii, which was covered by a shower of ashes that must have 
been cold, as they fell^at a distance of seven or eight miles from 
the crater of Vesuvius, the wood of the houses is uniformly con- 
verted into charcoal ; yet the colours on the w^ills, most ol‘ which 
would have been destroyed or altered by heat, are perfectly 
fresh, and where papyri have been found, they have ajipeared in 
the form of lyhite ashes, as of^burnl paper. 

Sir H. concludes, that the diflerent states of the MSS* 
depend upon a gradual process of decomposition, by the action 
of air and water ; the results of the action of heat upon the 
different specimens of the papyri proved likewise tliat they liad 
never before been exposed to any considerable degree of temper- 
ature. 

Only one method, and that a very simple mechanical one, had 
been used I’or unrolling the MSS. It consisted in attaching 
fhiu animal membrane by a solution of glue to the back of the 
MSS. and carefully elevating the layers by silk threads when the 
glue is dry. This, however, was found to be attended with 
some inconvenience, which Sip H. Davy proposed to obviate by 
mixing the glue with sufficient alcohol to gelatinize it : in this 
mode, the alcohol, from its greater lightness, penetrated furtjier 
into the jpapyrus, but produced its greatest effect immediately on 
the first layers. Ether was also tried by Sir H. Davy, and found 
to be efiScacious; it was applied by a camel’s hair brush, with 
precautions, for which we must refer our readers to the paper, 
well as for other experiments. 

For some time, Sir H. Davy states, that he was at liberty to 
choose and operate upon specimens ; but even after the efficacy 
«uwl use of the new processes were fully allowed by the uorqUers 
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of The Mubeuin, such obstacles were throwu iu the way as to 
induce Sir H* Davy to desist from all further operations* 

This pa^er is accompanied with several engraving of copies 
oHIl few of the fragments, selected from nearly 100* for the pur- 
pose of showing their nature* 

iTo be cofilimtd.) 


m 

2. An Account of the InteHor of Ceylon and of its Inhabitants, 
with Travels in that Island. Jiy John Davy, MD- FRS. 

Dr, Davy informs us in the preface, that his work is formed 
from original materials collected^ in Ceylon dunng a residence 
on that stalion on the medical staff of the army from Aug, 1816, 
to Feb. 1820. 

The substance of the three firsbfliapters is on the physical state 
of the island in genciral, and on some particular branches ^of 
natuial liisiory; and it is to these chapters that our atten- 
tion will be particulaiiy directed, though much curious nnitt 

contained m other parts of the book which lifts been col- 
lected with a judgment and pergeverance that justify the ge- 
neral and high estimation in which its* author's abilities are 
held. ^ 

Dr. Davy remarks that the name of Ceylon, familiar to us, 
but unknown to the languages of the east, is derivcct probably 
fr(>m Sinhala, the ancient uppellylion, for which Lakka, and in 
Pali, Lanka, is now substituted by the natives and commonly 
used. The island is in the tropit^ of Cancer, situated nearly 
between the parallel of 6*^ and 10^ N. latitude, and between 80^ 
and 82° E. longitude. 

We shall now proceed to make extracts from the observations 
contained upon the subjects most interesting to our scientific 
readers under various heads. • 

(leojj^raphicnl Noliccs of (he Jwifer/V.— -The country is low, and 
almost flat, with the exception chiefly of tJio southern extreniity ; 
Adam's Peak, the »SamezieJJa of the Sinhalese, the nwst lofty 
nu^untuin of Ceylon, is about 6,152 feet perpendicular height, 
pud Nainuna Cooli Kandy, which there is reason to infer is tlic 
next loftiest, is about 6,548 feet high. 

The character of the interior, in relation to surface, greatly 
varies. No where is the distinction of high and low land move 
obvious. With tolerable precision it may be divided into flat 
country, Jiillj, and mountainous. The mountainous division is 
skirted by the hilly, and the latter is generally bounded by flat 
^f*untry . Dividing the island into two ocpial parts by an iniaginary 
Ime across, from west to cast, the mountainous regions wiU 
occupy the middle of the southern half. The centre of this 
region is about 7° N. and 80° 46"' E: Its great longtli is about 
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67 and its greatest width about 53* It is not easy to 
describe wkh accuracy the boundaries and extent of the hilly 
division. The features of each of the three divisions of the 
interior are necessarily peculiar : grandeur is * the characteriSinc 
of the mountainous^ beauty of the hilly, and sameness of the 
lowland country, which a covering of luxuriant vegetation, with 
few exceptions, spread over the whole, does not tend to dimi- 
nish. In few countries do mouhtains exhibit greater variety of 
forms and directions. They most frequently oci in connected 
in chains, and terminating in rounded or peaked summits. I do 
•not recollect a single instance of u solitary insulated mountain. 
Their sides are always steep, and occasioiiali> pi^eipUous and 
rocky. In some parts, the chains ofmouutaui ol*^ Tve a paral- 
lelism in their course; in other„parts, even neigb^'t i r niouii- 
tains do not correspond with any regulantj «it 

By some inquirers it is supposed that a enrre *j> 

be traced between (lie proportional heights ol th a u.nt in d 

the depths of the adjoining valleys. i\< \ u n i r ih , >u ct 

supposition is not applicable to (Vylon. 'llic i onous . 
’^aneo.of there being no lake* , not n\en a sinjh^ sUj.ciain ol 
among the mountains, is alone uluu»sk sufli iim io the 

j^iacy of the preceding conclusjon. 

In the liigblands of SciHlancl, win it 1- h< i *k ^mim nn 
2000 feet lower than Adams |hMk» tlii u . lh 
exceeding in depth 600 lent, and \t h.ovJlv • < » I te i<, aipp 
that lakes'-of proportional depth evil evnlt I r ioo (h a i f 

since been filled up by the deti*ln‘ ot kh 1-, li^di \i at •*», i,, 

liable to decay and be dismtcgiated than the v k > oi maun- 
tains of Scotland. • 

Geology and Minrra/ugt/ofX\ ffhui , — t 'udiiio^ !♦« 

be observed of that order and sueecssiou lot k^ t ^ i n m 
Saxony and in England, and in many olhei ]>ans '1 Li’^opo 
Uniformity of formation is the most leiuaikubh* h atuu m iho ;>i 
logical character oVthe island. As far as my inlonnation e\<( luts, 
the whole of Ceylon with very few exceptions coihis(s of pn na- 
tive rock. Another remarkeble geological circiunstaiice is, that 
though the varieties of primitive rock are extremely ntinif‘iou*, 
and indeed almost infinite^ the species are veiy few, and si Idem 
well defined. The most prevailing species is granite, or gneiss 
the more limited are quartz rock, hornblende rock, and dolomite 
rock, and a few others, which may lie considered, perhaps, with 
advantage under the head of imbedded minerals. 

The varieties of granite and gneiss are innumerable, passing 
from one to another, and occasionally changing lheir*^haracter 
altogether, and assuming appearances, for which, iu smaJ^ 
masses, it would be extremely difficult to find appropriate names. 
Regular graoite is not of very common occurrence. One of the 
bent instances I know of it, is iu tlie neighbourhood of Point de 
^ Oalle, where it is of a gre^ colour, and fine-grained. Graphic 
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black 

ofa»bright'ffe$h ooliqwC 

thim hexagonal or Mt^piaabi^es, 'Idf & cmi be 

different in appearance than tte, Wngitu4irtal a?td 
fracture of the rock^ Neither is; sknite G^mon# It ocenra^/ 
rather forming a part of rocks of a di0erent |^ind^*)^ 
mountain masses. Well formed gneiss is j^re abbnda«it 43^ 
granite. Its peculiar structure may be seen in many iplao^^but 
no where mc.e beautiful than at Atnanapoora, iti 
provinces, wiiere it consists of white fel^pa^ and qnattz 
finely cvvsta^bi^e stale, with layers of black mica, containing 
d^^orninuted ^ ^igh it numerous ciystals of a light cdlonfea 
q ... fc. riic lU'.nv limited varieties of primitive rook, as. 
brndiiiiiide, rock, seldom occur in the 

n)0(mtaii> rr ' ^ ^ ■ '.Jr, 'J- 


v^uarV.' ’w i- iibe<idcd masses is abundant 

•fit ,• > ndik-wlute, translutent^ full of 

f .*:s. It li' . . , ts to renjhid one of unaunealed glasS'^. : 

P’r^' i • jr ind prsu'iitive greeiistoife are far from uncom- 

U\' : ' • MmO uo iiiitire mf>untain or hilt that I 

blit .v'hi I pan of many, [eculumlarly of Adas(4.^s. 
aad of'-.'* . ih>, ai . mouiitaviE acljoiniug^Kandji^ „ >‘: ;;/ 
V jf 0aOL. a»ite are as numerous as those of 

V. Ik-' j'.uv'xl. c IS snow-white^ generally crystaUitiO;^ 
de-n Irjbly cr^ ".u imposed of rhombs that are eaBltjr 
h'r piin IS-'.' by ;5 -onuft Wow, le ' rarel> finely gramiiai\ I famd 
Ky>Cv.nueji of ' iiighly Ci . lalline kind, of specific gravity 
i 'b3, r.O(Oj>o^'e,i . . y.,/, 


Oarbonate of magnesia . . 66^0 

Carbonate of lime 

Alumina 1 4*1 

Silica I, . . 1*0 

Water 2*0 


A very fine granular kind, of a beautiful whitenes^v wejl 
adapted for statuary purposes, is found in th:e neigbbntirhaod of 
Eort Macdonald. A specimen of it that I tried wU%,of 
gravity 2*Z4> and jcontained oiily aVeiy small propo^iohjof^ar-- 
Donate of magnesia. The varieties of most ij^portance^^a^^ 
tdres of dolomite witti felspar and mica, and 
in ;robks of this- kind that tlibntoe caves ji?£:tW^4nfori4feare 
, .dn ^external ebaradter ,and .the variej^^- 
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describe , witfci aconiMy thi^ botindaltes ntid extent of the billy 
di^t<m. ; f^^es of each ^ three dimiotis of the 
in^rior ^ :i^eces^]?iiy |>eoi]^ar : gi^deur is the chatacteristic 
of the mountainous, beau^ of the hilly, satiaeness of the 
lowland country, which a ibovering of luxuriant vegetation, with 
few excep^bUs, spread o?i^ the whole, does not tend to dimi^ 
nish. In few countries do inountaitis exhibit greater variety of 
ibims and directions. They most frequently occur connected 
iaibh^ns, and terminating in rounded' or peaked summits. 1 do 
nbt 'recaUoGt a single instance of a solitary insulated mountain. 
Their sides are always steep, and occasionally precipitous and 
i^O^y. Sh ^dme ^arts, the chains of mountain observe a paral- 
lt£sUi in their course ; in othertpaits, even neighbouring moun- 
tains do n<yt correspond with any regularity in their direction. 

By some inquirers it is supposed that a correspondence may 
be traced between the proportional heights of the mountains, and 
the depths of the adjoining valleys. As a general rule, such a 
supposition is not applicable to Ceylon, The curious circum- 
stance of there being no lakes, not even a single stagnant pool 
among the mountains, is alone almost sufficient to show the 
fallacy of the preceding conclusion. 

In the highlands of Scotland, where the loftiest mountain is 
2000 feet lower than Adam’s Peak, there are ma% lakes 
exceeding in depth 600 feet, and it is hardly credible to suppose 
that lakes of proportional depth ever existed in Ceylon that have 
^nce been filled up by tlie detritus of rocks, little, if at all, more 
li^le to decay and be disintegrated than the rocks of the moun- 
tains of Scotland. • 

Geology and Mineralogy qf^Ceylon . — In Ceylon, nothing is to 
be observed of that order and succession of rocks that occur in 
Saxony and in England, and in many other parts of Europe. 
Umforraity of formation is the most remarkable feature in the geo- 
logical character ox the island. As far as my information extends, 
the whole of Ceylon with very few exceptions consists of primi- 
tive rock. Another remarkable geological circumstance is, that 
though the varieties of primitive rock are extremely numerous, 
and indeed almost infinite, the species are very few, and seldcm 
well defined. The most prevailing species is granite, or gneiss ; 
the more limited are quartz rock, hornblende rock, and dolomite 
iWck, and a few others, which may be considered, perhaps, with 
trivantage under the head of imbedded minerals. 

^ varieties of granite and gneiss are innumerable, passing 
one to another, and occasionally changing their^haraeter 
and assuming appearances, for which, in small 
if w difficult to find appropriate names, 

is not of veiy common occurrence. One of the 
best instahees T know cf it, is in the neighbourhood of Point de 
wliere it is of a grejr colour, and fine-grained. Graphic 







black *0r-gt^o^--^BitoI,^iii^^^ . 

of ft. bright fle»h,colot»r. 

thh» hexagoirtl or-ti^agOHiBi'^s^B, ^^^pi'at ,10^^%' e^''bc-^<l*^‘ ' 
di&'rofat in appearance thab tj^iJphgitajSihW anct-:‘ttansvietse.'' 
fracture of the rock. Mfeither is sien^e cc&ihion,^ 'It pccibS»> 
rather forming a port of roo^.df 

mountaiu masses. Well foiled ^eUs is abuBt&hitlpba 
granite. Its peculktr etrnctare may fee seen in. nies^^^oe^ylltnjt 
no where more beaf tiful ihap at At^napoora, in tfee Kan&l^ 
provinces, where if consists of yhite felsp^.and quartz 
finely crystalline state, with layers of bl«^ mica, cfimtaifilfeg 
disseminated through it numerous Crystals of a light, cofenffe^ 
garnet. The more limited varieti^ hf primitive rookj as.qBll^ 
hornblende, and dolomite rock, seldom occur in the {ormf!^ 


mountain masses. . : . . .V^, , 

Quartz in large veins and imbedded masses is abundant 
granitic rocks. It is in general milk-white, lranslr(^ent, ’fu]^^ 
rents, and so very friable as to renjind one of unannealed gla^.: , 1 
Pure hornblende and primitive greenstorfe are far from uncofife^- 
mon. They constitute no entire mountain or hill that l 
aware of, but they form a part of many, partscalarly-.b£,AdaiDij.'s 
Peak, and of the hills and mountains adjoiningrKandy*. , . , 
The varieties of dolomite are ahnost as numerous „as tbps^',^ 
granite. When purest, it is snow-white, generally crystaHthfe^ 
often highly crystalline, composed of rhombs that we effigiilit'- 
separated by a smart blow, but rarely finely granular. I found 
a specimen of the highly crystalline kind, of specific , 

1*93, composed of 
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Carbonate of lime . . . . 

Alumina 

yilica . 

Water 


. 66^0 
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A„ .very fine granular kifid, of a beautifiil w^iSfenesgi .well 
adapted for statuary, purposes, is found in the nsigbbouxhodd hf 
Fort Macdonald. 4* specimen of it that I tried was of 
gravity 2*14, and contained only avejy small prppo^ofe' af^i^r"- 
bonate of ma^esiu^. The varieties of mbrt .Stapoitan«5e.^qjt^7 
tflres of dolomite wife Ihlspar ^d lUica, andbyen qu^ife?. . %i« 
in rocks of this kind that fenfetre .caves of fee'fetdi^are. 
in external. character genbt^.-sixn^^e,,;fee'*yarieti^^^i. 
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, ’^|to be^oundi M is yMppbsWe^ 

^W&iiefii to referlow ri^fers to tc^ ongioAfoi a jgapre exuded 
* S^nt oftii^! ee^ibt>-Y of tbis islaitd, aware tliat our hmits will 
to ma^e more copious, extr^ijte ; „aiid proceed to 

^^^^S^gtca/ P Actib;i«.^The min^tev of 9®y^“?VM 
i^&ifesbecta, singular ^d curious. The island is 
i^^i JilLioo Jri Spms: anSeits ooverty m the useful metals. 


i&^able too for' the nunJber of - rare minerals that it 

&ds;wd for the smaU.variety of the 

mineralogibal character, quite oriental, better htted ior 

^OW than dtility,': for ponip tha,n profit. 

X^ mmeral.productions maybe considered under t^^ads ,, 

^i^y, those that b’elong to granitic rock, and those tliat 

l.W..«» fooxl i« C.ylo« .«»n2 

;jiJ’^mSnre; Iron, in different forms, is pretty generally 
dSfuseJ^^d tolerably abundapt. I have met wiUi the 
^cies- Iron pyrites, magnetic iron ore, speculai- iron ore, red 
£S S SSi or;, and ijarthy blue phosphate of iron. Bed 

S^ite ihiiFbog iron ore are more common than 

;_o,i „„„ xi-ot tVip nnt.ives extract the met^. 


,i;%seminated'throngh a grey felspar ^ 
S^'dVMountCavinia, on the sea shore, ^ignefic ion orei 
1^ fdwd'in masses, imbedded in gneiss, in the 
SIS ahd iiTa granitic rock at Katabowa, m Welassey, and 
!^sSated through a similar rookU Trincomalee. The eprthy 
b^^hfiiphate of iran has been procured from a, marshy grpt nd 
ik thd lSShbouibnod of Colombo, and from ^ bed of bog-iron or^, 
S Ste, 4 far from Kandy. It i® said to be used by Ae 

;. SS^apSnt. itisworiydfnotice th^tnogreatbed, 

lad tSiuo 55n of iron ore, has been found ifi Ceylon. Only. 

'. i?r AiSiw^ansMiese Vis. grey manganese, or the black oxide, is 

Ceston.’ J[:;firstdiscpvered.,iit, about twixyears ago,, 

'^^&Wrt^MSai05^amand of Upper Qti^. ' , . 

twiSfete of tlie rock, it aiight.be expected ^at other 
' CeylQfi,^ , It may be remarked^^jt m not 

■ii.iii'i’lftJiiSSk+bp.w^vehaLbeen discovered*^; Wherever, . 


,«».y8 our, 


r»»hndM CeylQfe ,it;may 



never^obs^w, &«J'8ligm;^’;teji|5^^<^/'ejt^r^’; or ' o^^llftC' ;;||jp«t; 
o£jy^'’^»’for W^l£‘Ceyl^iS}i^8l»a£^\3D'ccur:' i* 

gi5&i£ic'’racir,‘'' '•^'.•''■.V: ;'\ ''; J'-, '.ft'*' ",' ’"' ■■ '■ ■‘‘‘'ftV.., 

Beloirigy^^to t4e:-%iaai;tiifiafliay jSsay^^l^ 


lies qi qu^Ti^ as TocK-crysiaf, |^memyaftrrq«p*qiia^ 
afaH p'raS^>/'^lKX)ek;ctystal bj^th massive 

and * cry'stdil&ed j; pf various eqlqqrs; good' qitiality, i^nd in large 
* ‘masses, ' Tfee n^tiyes use i^insiitiad of glares \fqr A lenses of 
'Spectafcles“'j;^’t^j§,e&ployit too forqk^^^ and in ' 

statuary; Ainetbysl, also^ is pretty abundant. Ve^y beadtifiil 
specimens this n^heral ai^e found iii the alluvion, derived fmm 
the decompaction of gneiss and granitic rocM, in Saffragaih and 
the jSevjen Tories. I hav e seen a larj^e crystal of it, lately found 
lieat^ Ruah^lle, containing app^ently two distinct drops of 
water. Rd^k quarto, which is pfetty common, is often found in 
the same place as amethyst. Ueylon produces the finest catV 
eyes in the world, indeed the only, kind that is highly esteemed, 
and that brings a high price. Prase is a variety Of quaitrtfiar' 
is of rare occurrence in the island. The second species, iroU' 
flint, is not uncommon in the Kandyan cctuhtry. The third spe- 
cies, chalcedony, there is strong reason to suppose, exists in thc„ 
mountains pf.the interior. The fourth species, hyalite, is* 
extremely rare ; I have met with it only in a nitre Cave in Doom- 
bera, partially encrusting a granitic rock. ’ ^ 

Belonging to the schorl family, i am acquaiinted with two spe- 
cies only thit undoubtedly occur in Ceylon, which are topaz and 
schorl. The topaz generally pas^s under the name of the 
white or water sapphire.’’* It is generally white, or bluish or 
yel^wish white ; it is commonly much water-tvorn, and perfect 
crystals of it are very rare. Schorl I have not found in that 
abundance I expected; common schorl indeed is not unconyicibn. 
Tourmaline is rare ; the few specimens 1 have^seen of it of the 

f Veeh, honey-yellow, and red varieties, were of bad quality, and 
could not ascertain tlieir locality. It is the opinion of some 
writers, that both the emeifald and beryl are found in Ceylon^^ 
The former certainly is not found, and it is even doubtful if the 
Jatter is. Of the garnet family, three species occur in gneiss or 
granitic roch^ viz, thfe garnet, pyrope, and cinnamon stone. 

The Zircon family is riclmr in Ceylon than in any other 
of the world. ‘Besides the two well established species zircon 
and* hyacinth, 1 have met with a third, massive, opaque, and 
unCrystalli“^d, apd of u dark-brown colour ; I have speciniens 
o^it weighing two or three ounces from Sufiragam- , • 

For the ruby fauiily Ceylqh has long beeti Cfjebrated., Fpur 
species of it, viz. spinell, isapphij*e, corundum, and chrysobej^lj^ 
qccisi^; ! bdieve, in gneiss, or granilic rocfc. V Spinell is compata*' 
rare ; sapphire is mucjh more Common. 

' "s ' f 2 





:%rin^.i;, ftfgifeen. 

uVi^sl^ir/bf oifte' 
,C'i%Has be^ 
rOTiai . 'a3.\|fee;«toly 
fhe;i^% oBfe 


It . IS 







liori^lbndle fatally 1 am ii«^bainted!<*^h twb species 
ip .Gsyloa, y». bommoi|fhomMeade,, and. .glassy 

ai!v7ii.<iltiis \ ' ' . o' ' ^ 

v|^ ihe only m^^ of the femfly of 
T.'’iy,Qeiii3>: in Ceylon, ^ \ 

gnei^s^'k «^bnndant, 

na3:|ni eb}0|4^ is Green earA 

is of in unusually light colotir^ varying 


pie-green. 

from abundant in Ceylon, The 
is di'i^isfhindtthat I mot with, were dolomite, car*- 
an^ italc, vThe very-rare niineral, 
:;^iiate>of?Timgnesia,^Mi«nov^^ a nitre cave in the valley of 
IMatmaiia^ ^witbndolomite, and encrusting and in- 



breaihe^^ and not adhering to the moisttongue. It va- 
v^lfedvin sj>ecahcrgravity^ira to 2*70, according to its com- 
.Qna^i^eciiiieii of it that I examined was composed of 

; OatbOhate of magnesia , \ !86 

"Water. , c 6 

/ '“?®iliea^ Wiih slight traces of carbonate of lime. - & 

. ' vfX'.'' ''■■^. , ,; 100 

t ,f .. j 

attbydsdi]® ^psirta, and calc sinter, are the only 
'^r^as^'C^areouS'minerads that I ^ve-i^served in Oeyloli. 

-^e inHammahle class of ntioerals I hnow of 
‘ ’ Stpdcpr laGeylon^ Wz. graphite and, paJphur, thelatter 

"r|ite .io Ceylon ; indeed its occhirdence is not yet 
a hmt^ner perfectly satisfaotb^, ' , 

'll^ich^rap are sop^ht . fpr |b ^bo siipple that it 
' ■ ’ " • ■ • ^uviai ground, 

autiftd-'minerals 


I ta^e of ah}art. Itis dpi 

6^#at tl^e..pc»a|Fce ahc , 

btii'jfeylon.' Wheip'i®^re#a.pfQl}ar- 
® "3 to '^^.-'ife^tfdbep ; ..)Q» 

'^'ijCjOar^e sand . 
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^kci'd o|^j^a JoiiEiijrMi _, 

; ax^«l\^neT^^|iei still &a 

ilj^'''Care^'<^:^iBijElatibn. .,';';V. ? '' ^'''''' 




f Ivon 


, , ^ ofe^edy a%.'tfi^' 

yet*' ljs^,‘'dil(^''^r^' 

f’^ubmgvtae - fb«^r, aa^^d#' wotlqii^ '^e Ikon .whlcjtf; 
'Aay axte^t, i^e 'Natives a^ ai^i|[‘ ^^a^fii^l T!f^i"^^s.bJi 


tiiode of’i 


ttin^ iroh}]_.Mke aaost of 'tiieii' orafef ai-<^c«8^j|'ts-'iaraatiS{^» 
.f6r its simplicity.^ *1116 mbst 'complete Siagalese siaelliag|-lioti^^ 
that 1 ever 'visited consisted of two small furnaces under # 
thatched'^ed. y 

Sitiis.-^fhe salihe productions tif Ceylon are fav fifom'iimaet:. 
rous^ The' only salts, the existenee of whi<dt (have ascettnine# 
in a satisfactory manner, are the fellowing'j viz. aitie^ mtaKlte-of' 
lime, sulphate of magnesia, alum, and commoar l^esh' 

salts, with the exception^ of common salt, haV#. been* Ibhtsed* 
hitherto in' the infierior only, and in certain caveSj wher e,i“n 0 ty . 
Being liable to be washed hway by the heavy tr<^i<ad. lalne,^^£e^f^ 
adbut of ^ing^ detected. » 

Nitre ai^ nitrate of liine are of*frequeneocourrence. Jnd^n^ 
from four nitre caves that I have visited, and from the specj&eaw! , 
of rocks of several more*ihat I have examined, f Believe fhatf 
they are all very- similar ; and that the robkin 'which th^y ob«^ 
in every instance, tmntains at least felspar apd carbonate of llme> 
from the decomposition of the former of Which, thehlkalfae'htssa' 
of the salt is generally derived, and by the peculiar influence pit 
thedatter (yet not at all understood^ op the oxygen and azote^o^ 
the atmos^ere> the acid priuciple is geijeratea; 

Nifre' Cave oy Memooia . — The first view' of the plac#i< Was 
exceedingly striking. A large cave appeared- in a.pejpea(£ferdhr 
face of rock about 300 feet high crowned* vith fores% altiie 
base of whiph was a stageorplatfonn of rubbish, tlmt seenfed in . 
dmiger of sliding into a dei^ wooded valley, closed in hympuno 
tains of considerable elevation, and remarkable boldness. 'Pjo 
oaye was 200 feet deeoji and at its mouth, which was ip^riy 
semicircular', about 80 feet high, and- 100"’wide. Its 
'rocky aud steep, rapidly ascending inward,, aj]& ite ekt^enaify 
wasrha^o#;,pnd dark. Th feicilttiifo the aiocuti .ladders'Wete 
placed in' the' most difficult situatidns. The , nature., of the;reck 
df 'wluch t^ wali^ of the cave are formed^ has i^ady^j^een 
die^ibedp/ lhWT^ whom I found pt their labbufs^'^d/in 

nuinber, Wfeie thstfudest- spt of artificers-I eyerv^tnesfod’vWW 
bodies' almost ifellgd 'prere soiled With diit, , ,,ahdi thmt* 
beards at^^hair''w^''maj|^‘'and:powd6yed’ ■ 
li¥Jfen\lni3it^,ed;i'lfe^^ wero <foeopie3i\no0|i,'the' caVe,*but 
!]^foiPB4 before; it,';._atten^gHd, .operea^dhs'that wera^^^ 

l^a^on fo^dtoj^ifoafe, evapj^ifotion, ,-said 




from Ussimplii; 


led from. -a- 

w. V *... |ttare3^x8l9jj^ttpported:'by,st»<^s ; and 

-4^ u»^, were 

'*■ ' • • . virere'"^ 


^ 'tlA* U 

ass^nSe4 of skofe. . T% may partly 

rad party . was fl4irmg tbe ^ 

tha ^dry . soason, . it has. . h^m 
eaeh miati etnpioyedf^as reotiired ta:^ 
*.lfejaisfe :a tort bif nitre^ is about 60 pourt^;'td the royal ; 

'igstbres:'’^^'' ' ■ ' , , ^ ^ ,, ■ ',v\^ - '•' 

prepariOg of saltpetre/ and die martfeoture of 
gunpowder, are arts which thfe Singales^, for many years, have 
'oonsta^tly practised. of preparing the salt, in 

r. pai^ of the cotmtry,^w very similar. When the salt' 

; j<ri>curirt impregnating the surface of the rock, as in the cave 
^eerMemoora, the surface was chipped off- with small strong 

'■ were reduced to state of 

ne earth, which, in most of 


\ ja^es,y%nd the chipping by pouhdin 
*^0^’Crv' ' This powder,^ or the loose , , , 

dhe cayesy contained the saline impr^nation, was well mixed 
/.with aji ^[Ual quantity of woofl-ash. The mixture was thrown 
/on. a^filter formed of matting, and washed with cold water. The 
Washings of the earth were collected in an earthen vessel, and 
. evaporated , at: a boiling temperature till concentrated to that 
si degree ttfat u drop let fall on a leaf became a soft solid. The 
% concentrated*^ solution w set aside, and when it had crystal- 

lihirt the whpii^ ivas put on a filter of mat. The mother-lye that 
/ plssCd through, rtll rich iil^ saltpetre, was added to a fresh 
weak solution to "be evaporated again ; and the crystals, after 
ba^tog b^son examined, and freed from any other crystals of a 
different form, were either immediately dried, or,, if not siiffi- 
;' cientty^ure, fedigsolved and ciystallized afresh. The operations 
yt^t desciibrt’ wer^ carried on at the nitre caves. In 

pfpViiice of tfie Seven Korles> besides extracting the salt at 

it’ .lI !• \ _ A lU 


, withotit any addition excepting a little wood-asb, tKey 

Cj^tainieom it every thiSrd year 81 fresh -qaantity of salt. 

^t^ mode of manufacturing gunpowder, 
very ^n^raUy understood, there is not Ihe feast refifte- 
t';^>?To ^F^ortion the constituent parts, scales, are,, used, but 
1raie|>ropqrtionacoimmonly employed aie^ five parts 
ire, ^SiM one I^each of- the othfer higiiidients^Df sulphur 
“''’‘ 'il^e charcoal preferred. is mhw'pf the wood^>f 
ingredie^^.®aoistenriSL;Vwth,-'^«y ;weak 
lime Vtitei? a®^ a litfl^^bf «ie fetaid jufee^of tlw wfi 
, frottndtogeA||r’'‘beti^ii,twoJ'^^ stofiee, 'on.'l ‘ 



a woe 



mass .IS-/ . 

' asiss4ii^ thex^te^lisa mry t6pdr$e>,|»:^dei:,^w ■; 

Coiisidaritig fee rudeness pf fee. fee ^unpo wder is hP|fejr - 

than couldfee expected, Sofep Spedmens pt’ have fes^^:,:; 
examinefl h^^r, inflamed^ i^ery strongly, and , 

^hataieft Uttfe^^residne.' ,.• ' "'stv-’''' ^ " '-.v r!' ' 

- Common Wit fctms; in grealqtianfilies in^rtain lakes on the 
seU'^-shore, but of rare occuii^ence mdeed in "fee interior, except . 
in very minute quantity. ^.Pr. : Pavy has . given ^ a defeUedl > 
account of the in i;vhich ^alt is procured, and is deci- 

dedly of opinion, that the sea is the source from which th^aalt. 
is. derived, ahd that^evappiatiidn is the cause of its production or 
forming.' "-"v • 

Dr. - Davy observes, that the importance of the subject is 
greater than: it may appear to a casual reader, the monopoly of 
salt of the Megam-pattoo yielding government a revenue of at 
least 10,000/. a year,: and the whole island being almost entirely 
dependent on this: district for the supply of this, necessary of, 
life. , He adds : Wdne the salt lakes scientifically managed, '?ttey" 
might be made to yi^dd not only any quantity of common salt to 
supply all India, but almost an^ quantity of magnesia might, 
be extracted from the residual brine. : , 

/eu;e//€/*y.— Xhe,3iUgaiese work in gold and silver with consi-^ 
derable dexterity and taste ; and, with means that appear, very 
inadequate, /execute; airticles of jewellery that would/be admired 
certcunly ill this couqjypy, and .not Very easily imitated^ The best 
artist requires only the following apparatus and tools ; — a low : 
earthen pot full of chaflP or saw-dus{J on which he makes a Uftl^ 
charcoal fire ; a small bamboo blowpipe, about six inches long, 
with which he excites the fire; a short earthen tube or nqzle, 
the extremity, qf which is placed at the bottom of the fire, and 
through which the artist directs the* blast of the blowpipe ;. two 
or three small crucibles made of the fine clay otant-hiils ; a pair 
of tongs ; an anvil ; two or three small hammers ; a tile ; and to 
conclude the . list, a few smUli bars of iron and brass, abopt two 
inches long, differently pointed for different kinds of work. It 
is Astonishing what an intense little fire, more than sufficiei|fey 
•strong to melt silver and gold^ can be kindled in u* minutes m 

the way just described. Such a simple porfaible deserves 
to be better known ; it is, perhaps, even deserving fee attention 
of the scientific experimenter, and may be Oseful to Irim whenhe 
wishes zo excite a sfeall fire,iarger than can he produced by the 
common fflow-pipe,;ahd he bas not a foige at command* ; The 
success of the hific; Singalese forge depeuds^a :gpod,deaL^^ 

' the bed of the firefe^ng coi^psed of a confeuatfjfle matexi^ 
and a very bad conductor bflieat; ^ i ^ \ • ’ h ; r 

It would be tedious to eifemerafe the of work 

blaclfetnife is equal ; to; 

barfels, do not exqej^ his abifitfesi Ithe workmanship is indeed 
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ctmrte, md nol! to b« joraised, but stiU tbey answer pretto well 
tbe pnipose for wMijh tn^ were intended, and gbe satisf^tion 
to tfiose ubenquauiied wito better, t'he smiths use a compQ'-i^ 
lion aa a hone in sharpening knires,. tend catiting-<'iQ8trument8, 
that ia. worth noticing. It is made of the eapida resin and e£ 
oowndonu The corundum, in, a state of impmpable powder, is 
mixed, with the resin rendered y^uid by heat, aod well inoorpow 
ntod, The mixture is poured into a wooden mould, and its 
owfiuie levelled and smoothed while it is hot; Ibr when cold, it 
is extremely hard. It is maoh valued by the natives, and pre«- 
* fetred by them to the best of our hones, 

lu concluding our extracts from this volume, it would be 
iujusiice to the author not to remark, that it is written in a 
plain and clear style, and embraces many topics of general 
aafoimation. It is embellished w'ith maps, numerous engravings, 
and cuts, which serve well to illustrate the entertaining pav- 
tieulwm coxituined in the text, ' 




Article XV. 

Proceedings of Philosophical Socielks. 

, ROAL SOCIETY, 

IVbt?. 8. — first meetiugef the Society took plaop this day, 
when the Croonian lecture, on the “ Adjustment of tlic Eye,”* 
hy Sir E. Home, Hart, wae oommenccd. 

Nov. 15. — ^The above iectifrewas continued and cowcluded(., 

Nov. 22. — A paper was read, entitled, “ Experiments to dettav 
mine the Amount of the Dip of the Magnetic Hecdle inLoudo]i» 
in August, 1821 By Capt, E. Sabine. 

Nov. 30. — This# being St. Andrew’s Day, the Society held 
their annual meeting, when tlie following gendemen were elected 
itfiicers for the year ensuing : 

Pieiide!nt . — Sir Hunmluy Davy, Bart. 

Treffsam'.— Davies Gilbert, Esq. ME. 

Se« etanes.— William Thomas Brande, Esq. and Taylor 
iCombe> Esq. ' 

t3D«a«7.— Bishop of Carlisle; b. Hatchett, Esq.; .1. F. W. 
Hjerschel, Esq. ; Sir E. Home, Bart4; John Pond, Esq. ; W. H. 
Wollaston, MD.; Thomas Young, MD.; Earl of Aberdeen; 
IlSatthew Baillie, MD.; John Barrow, Esq.; B.C. Brodie, Esq ; 
WiHiani Hapiilton, Esq. ; James Ivory, Esq. ; Marquis of Langr 
oowne ; Alexander Marcet, MD. ; Thomas Murdoch,, E^q. ; 
iSir ^bert jSeppings, lUt. 

Sir H. Davy, the President, delivered a discourse on presenting 
Coplc> medals, tp J, W. meischel, Eaq. and Capt. Edgmiiw 
"‘whine, RA. In the hmits to which we are neoessaiily restricte;^ 
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it IsfQuite iiapQismbU^to do jtjiitioe to this disoaursc, crnwy* 
to the read^ adeqinate idaa, of tUe profound attentioii a«flb 
Tfjspect witbu wWoh it was reoaived by the Society but we sHidb 
attempt to sketch au outlioe of soaie of the moi^e sttikmg^smdt 
interesting parts of it, • 

TbelPi;ggjUent began by observing, that the progress of disM^ 
yeiy ia sdways an agreeable subject of conteraplaiion, whioliw 
incre^ed when it anses from tlie talents of our own countrymen, 
especially when connected with the power of# distingujshing 
them by a Isating token of respect. The President then stated^ 
his conviction that the Society would participate iw the sati$fao•^« 
tion he felt in the decision of the Council, in awarding Copley^ 
medals to the gentlemen already named. 

Alluding to the labours of Mp. Herschel, Sir Humphry Oavyy 
obsei'vcd, that no branch of science is so calculated to emitr 
admiration as the sublime or trai^scen dental geometry, as show-^ 
ing the wonderful powers of the'human mind, and demonstrating 
the beauty and wisdom of the system of the universe. U must' 
be gratifying to (he Society, he observed, to see Mr Her- 
schel who, at an early period of life, had gaine,d academical 
honours of the highest kind, successfully continuing his pursuit 
of that kind of knowledge by which, from the labours of Newton, 
tiie Royal Society had acquired so much glory. Sir Huinphrg^ 
then mentioned that Mr, Herschel has contributed four papem 
to the Transactions of the Society on puri mathematical subjects; 
the merits of these, he obser\i*d, could only be appfeciated by 
deeply studying them. Mr. lleiscliel,the President continued, 
had not confined himself to the invention und development of 
formulae, but had made important^^opplications of tliem, and timt 
irfthough the higher mathematics stiongtheu the reasoning facul- 
ties, and afford intellectual pleasure, yet their grandest end and 
use are in solving the physical phenonieua gf the universe, and 
modifyiing the properties of matter. Sir II. then alluded to two 
other papers of Mr, Herschel, in the Transaefions of the Society, 
oil Pnyjsico-Matliematical subjects, connected with optioal 
phenonieua. In the first of these papers, on polarized light, the 
author was staled to have added to the subject, by some novel 
investigations, and had reduced the explanation of the phenomoKWi 
to one general fact. In this paper Mr. Herschel had extended 
or modified (he views of others, but the second on the aberra# 
tions of compound lenses and object glasses was more original^ 
aud wai>, as the President^ observed, on a subject highly im- 
portant to practical optics, by enabling artists to substitute 
mathcmdticul niles for empirical methods in working theit 
passes ; thus adding, said the President, to the •immensa 
obligations owing to the name of llerschell in evtry thing bon** 
nected with the progress of modem astronomy, anil the 
ledjm oPbelestial phenomena/^ 

^n pmibntiing the mbdal to Afr. Herscheh tlte^ 
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tiMfed him to reoeive it as a mark of tbe respect and admira^ 
tioD. of those talents which he hod applied with se much ^dl 
and Sucicebs ;„and to preserve it as a pledge of future exertiop?^^ 
in the cause of science and of the Royal Society ; and he as^ 
sored him that he could communicate hth labours to no public 
body by whom they would be better received, or thr^u^h whose 
records they would be better known to the philosophical world. 

Mr Herschel/' the President observed, was in the prime 
of life, in the Iwiginiimg of his career, and had powers and ac- 
quirements capable of illustrating and extending every branch 
bf pliysical inquiry ; and in the field of science, there were spots 
not yet investigated, or not yet ciJtivatcd. Where the laws of 
sensible become connected with those of insensible motions, the 
mechanical with the chemical yiienomeus-, he observed that lit- 
iJe was known ; and that in electricity, magnetism, heat, the re- 
lations of the crystallized forms, to the weights of the elements 
of bodies, there were a uumbet of curious and important ob- 
jects of researcli. 

May you continue/^ said the President, in concluding his 
*iaeddress to Mr. Herschel, ** to devote yourself to philosophical 
pursuits, and to exalt your reputation, already high, ^ Virtutem 
extendere factis/ and these pui'suitb you will hnd not only glo- 
rious, but dignified, useful, and giatlfying, in every period of life : 
this indeed,^' continued the President, ‘‘ you must know best 
in the example of your illustnous father, who, full of yeais and 
of honours^ must view your exertions with infinite pleasure, and 
who in the hopes that his owm nnpenshuble name will bt perma- 
nently connected with yours in the annals of science, must look 
forward to a double immortality/^ 

In speaking of the researches of Capt. Sabine, the President 
observed, that the expeditions to tlie Arctic regions, which had 
been planned with much liberality and sagacity, had awakened 
strong interest in the public mind, and he observed that it 
would be unnecessary to point out the particular merits of those 
bold and enterprising persons who had devoted themselves to 
the cause of science and their country. 

As, howevei, Capt. Sabine had been appointed Astronomer 
and Plulobophical Observer to the two first of these expeditions, 
in consequence of tlfe recommendation of the Council of the* 
Royal Society, they had thought it right to express their sense 
of his merits by awarding him a Copley medal. 

The President observed, that Capf. Sabine had shown great 
industry and perseverance in making experiments under pecu- 
liarly difficult circumstances, and had accumulated anifmmense 
^ number of observatijons in astronomy and meteorology^ and in 
the phenomena magnetism and gravitation ; and the principal 
of the experiments were conducted on the ice of the polar sea, 
where the vessel was for several months frozen up. JQuring a 
jgpnsiderable part of the time he was in daikness, or Only guided 
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by a very dottbtfid twilight ; and such w^as the intensity of the 
cold, that the •artificial horison of mercury became frozen during 
a’^, 9 bservation, and yet, continued the President, Capt* Sabine^a 
experiments seem to have been conducted with as much care 
and precision as if he had possessed the conveuieuces of aa^ 
ObservdItdQ?'- and the advantages of the happiest climate. 

The President stated, that three papers by Capt. Sabine had 
been published in the Philosophical Transactions, the two first 
relating to magnetic phenomena, and the last ^^ontaiuiiig an 
account of experiments on the acceleration of the vibratioiMs of 
the pendulum in different latitudes. • 

The President then entered into some details on the subject 
of Capt. Sabine’s last paper, and stated the results of his experi- 
ments, and he observed, that hewaa now gone to complete his 
investigation even to the line; ^Miaving braved the long night, 
and almost perpetual wunter, of the polar regions, he is gone 
with the laudable object to expefse himself to the burning suii 
and constant summer of the equator.” 

Capt. Sabine, not being present fur the reason already stated, 
the President delivered the medal to his brother, regue^tin^ T{lat ' 
in apprising him of what has taken place, he w^ould stale to him 
the deep sense entertained of his^ierits. ,IIis knowledge of the 
expression of the opinion of the Royal Society may, perhaps, 
said the President, auimato him during the difficult enterpnze 
he has undertaken, as he had already shown how highly he 
values the praise of the Royal Society, which, with* the good 
opinion pi’his countrymen, had bevui hitlierto the only rewaid of 
his labours. Assure him,” sai<l the President, ^‘how strongly 
we feci Ins disinterestedness aud^s;eniiuie Jove of science, and 
that our ardent wishes are expressed for bis safe return, and for 
the successful acconipUshmeiit of all the objects of his voyage, 
which will ensure to him additional claims upon the gratitude of 
all lovers of science.” 

Dec. 23. — On some Alvine Concretions foufid in the Colon of 
a young Man, in Lancashire after Death, by J. G. Children,, 
Esq. Fits. 8cc. 

It appears from the slaleineiits contained in this commuuicu- 
tion, that the young man, whose case it relates, had eaten at 
• vaiious times a large quantity of plums, and generally swallowed 
the stones. After some time, a hard circumscribed tumour was 
discovered on one side of the abdomen, which was distinctly felt 
to be uu alvine concrjtioii. The usual remedies wers applied in 
vain for removing it, and after having been attended for about 
three mofiths by a medical man he died. 

• On opening the body, three closely compacted concretiont* 
were found rather high upon the left side, and a fourth consider- 
ably lower. This last ws& sawn asunder by the medical gentle* 
man who opened the body, and was found to contain a pluim 
itone in the centre. 
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The total weight of the concretions in the stale in which Mn 
Children received them was about 4|- ounces ; the hirgest weigh* 
mg 1036 paans, and the smallest about dll grfiins. The spectf/u 
gravity of the largest was 1*876. 


100 parts yielded, by analysis, animfd 

matter, chiefly gelatine. 

Resin 

Ammoniaco-iuagnesian phosphate;. . . 

Rhpsphafe of lime 

Vegetable fibre 


26**2 

3*9 

6*16 

46*34 

20*3 

99-9 


The vegetable fibre appeared to be derived from the oatmeal 
which forms a considerable proportion of the food of the laboar* 
ing class in Lancashire. 

On the same day, a paper ivas read, by Dr. Wollaston, on the 
Adjustment of Chromatic Object CHasses. 

At the same meeting, a paper was read, by SirEverard Home, 
on anew Species of Rhinoceros found in the Interior of Africa. 


Akticlg XVX. 

SOlUKTJFIC; INTEl4UGLNri:| AMD NOTICKS OF SUBJECTS 
CONNECTED WIfll SCIKNCEv 

h^CoTiiet. 

The Sydnei^f or Nm South Wales Gazette of April mentions a 
beautiful comet at that period visible in the hemisphere. It formed 
a triangle to the south-west, with the west shoulder of Orion and 
Aldebaran. * 

II. Plymouth Brtahoater^ 

Me Dupin furnishes a ver^ curious estimate of the number of per* 
sons employed on this chei-d’muvre of naval architecture, and the 
quantity of stone sunk by each individual On contrasting this with 
Ime parallel works at Cherburgh, it appears that three persons at Ply^ 
mouth were enabled to accomplish as much as four at the latter 
place, in the same period of timcv 

III. Ventilation of Booms* 

Mr^ Perkins has suggested an improved mode of ventUating smd 
warming /oomfii It consists in introducing a column of cold air im« 
mediau^ at the back of the stove, and 'by this moans, a large portion 
of the heat usoiEilly wasted or misapplied, ejiaajly diffused over the 
rooma The Greater the quantity of air which is made to sttike against 
and pass by mo stove, the greater is the quantity of heat given out 
«jky it. It will not, however, work to good advantage when tlieToom 
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is Vir tight, apd to remedy tWs evil, it is adyiseable to jpiercc an 
aperture in th^ ceiling, or by opening a door in an adjoining apart- 
ment produce the necessary current. 

* • 

* IV. Lampyris Noctilvca nnd Spkndidula. 

In ajMrious paper on the phosphorescence of these animals, M* 
Macair^as drawn the folloiying conclusions, which he gives as the 
result of a variety of observationfif:-^!. A certain degree of heat is 
necessary to their voluntary phosphorescence. 2. Their phosphores- 
cence is excited by a degree of heat superior to the first, and is irre- 
coverably destroyed by a higher temperature. 3. All bodies capa-, 
i>le of coagulating albumen take away from phosphorising matter its* 
power of phosphorescence. 4. The phosphorescence cannot take 
place but in a gas which contains no oxygen. 5. It is excited by the 
galvanic pile, but*no effect is produced upon it by common electricity; 
and 6. Tlie phosphorescent matter is composed principally of albumm* 
— (Bibliotheque Universelle.) 

V. Nevi3 Analyses of Meteoric tron* 

Ur. John, of Berlin, has lately submitted to analysis, specimens of 
tlie meteoric iron, which is disseminated in the aerolites of Chatoimay, ' 
of BAigle, and of Sienna ; the fcJlowing are tlic results* of his experi- 
ments. — ^ 

Iron of the aerolite. 

Of Chafonnay. Of FAiglc. Of Hienna. 

Iron, 9272 92*72 9J-72 

Nickel, 5-50 5*50 •5*10 

Sulphur,.... 1*001 • ’ , . 

Cobalt, .... ()’78 > Minute quaiuhies which were not woighccU 

Chrome a trace. .. . J ^ 

100*00 

Ur. John states, that by comparing these results with those of the 
oinalyses of the great masses of malleable iron, to which a meteoric 
origin is usually attributed, it is found, • 

1 . That the iron of aerolites, and the malleable iron in large masses 
contain the same substances, vi/. iron, nickel, cobalt, chrome^ and 
perhaps u trace of manganese, which Dr. J, discovered in the iron of 
E'*lbogen. 

2. It appears that the iron of aerolites doe,0 not contain quite so 
lunch nickel as the great malleable masses. 

3. The iron of ab'rolites evidently contains sulphur ; but as it is at 
the same time very malleable, it is pi obable that the sulphur ib not 
combined witli the whole of the iron, but only with a small portion ; 
and arising from the magnetic pyrites disseminated through the whole 
mass. Tne great masses of iron prove this assertion, for when they 
ye very malleable and ductile, as the iron of Pallas, that of Hum* 
boldt, that from Ellbogen, &c. they do not contain aby trace of sul- 
phur. It has been said that the iron discovered in Siberia by Pallaa 
docs cont^n a portion of this substance; but Pr. John could not dis* 
cover any in it.— (Ann. de CUiim.) * 
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ARTtCI.B XVII. 

NEW SCIENTIFIC BOOKS 


PREEAHING POR FUBLlCAllOtT. 

f 

Mr. Crabb, author of ** English Synonyms Explained,” has in the 
prose A Universal Technological Dictionary,** containing the explana- 
tion of oil terms of science and art, drawn from the most approved wri* 
* ters ancient and modern. The work will be completed in Two Quarto 
Volumes, and will be illustrated by numerous plates, diagrams, and 
cuts< It will be published in Monthly Ports, the first of which will 
appear on March 1 . A Prospectus of the Work is nearly ready. 

illustrations of the Plistory, Manners, and Customs, Arts, Sciences, 
and Literature, of Japan : selected from Japanese l^nuscripts, and 
printed Works. By M. Titsingh, formerly chief Agent of the Dutch 
East India Company, at Nangasaki; and accompanied with many 
coloured Engravings, faithfully copied from Original Japanese Paint- 
^ ings and Designs. 

Kemarks on Cutaneous Diseases. By Mr. Wilkinson. 

The Principles of Medicine, on the Plan of the Baconian Philoso- 
phy, Vol. 1. On Febiilo, and Inflammatory Diseases. By Mr. 11. D. 
Hamilton. 

.Ifisl P1<BU^nED. 


An Epitome of Pharmaceutical rhemistry. ^ By Itces Price, MIL 
12iilo. fis, or on a Chart adapted for framing, 9s, 6^. 

A Natural Arrangement of British Plants according to their Tlela- 
tions to each other, as pointed out by Jussieu, Do Candolle, Brown, 
&c. including those cultivated ^or Use, with the Characters, Differ- 
ences, Synonyms, Places of Growth, Time of Flowering, and Sketch 
of their Uses, with an Introduction to Botany, in which the Terms 
newly introduced are explained. By Samuel Frederick Gray, Lecturer 
on Botany, &c. with 91 Plates, in Two very large Volumes, 8vo. 

Pathological and Surgical Observations on Diseases of the Joints. 
-By B, C. Brodie, FRS. Assistant Surgeon to St. George’s Hospital, 
^«nd lecturer on Surger}\ 8vo. With plates.^ 165. 

Generic and Specific Dc&oriptions of the Carnivorous Animals, whic h 
re intended to form a dhfhtct Treatise on the Order Carnivora, as wtU 
the second Part of the History of Vertebrated Animals. By Edward 
No. 1. Price 10 a. 6rf. to be completed in Six or Seven Num- 
rs. 

* M^ork will be illustratecl Rjth colourecl imprcAsions of Copper-plute Engrnv* 

_ ,all from Original Brawingh, many of which are of undcacribed bpeuieK and variitieb. 

warn^ Parry, on the Influence of Artificial Eruptions in 

^^^|aiaDu»ease{f, By Edward JeDner,MD. &c. 4 to. 5s. 
of thi System of Pjttlmlogical and Operative Surgery, founded on Ana*- 
rooraV^ with Engravings. By Robert Allan, FRS. Vol. IL 125. 6d, 
and Works of the late Robert Willan, MD. Edited by 

>y Smith, MD. Svo. 125. 
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REMARKS. 

Bievmih CJloudy. 8. Rainy: wyatomiyhi^t tBS’wife Mowing 

a gale. 4* Stonny. 5—8. Fine.* 6^ t. liunar halo and corona. 9. Fine r 
Cirf'ut: lunar halo. 10. Fine: cloudy. 11. Rainy. 12. Fine, 13. Cloudy. 
14, Uoudy. 15. Cloudy. 16. Rainy : iijually. 17. Cloudy : rainy night. 

' 18. F^e. 10. Rainy iK^ming: 6ne afternoon. 20. Cloady* M the marshes in 
the ne^bourhood flooded to a considerable depth horn the rains of the last few days* 
21. Cloudy. Cirtocumiilui md Chroittaf^i in the afternoon. 22. Rainy morning: 
23. Cloudy ; driz-dy. 24. Rainy. 25? Fine : stormy night. 26. Fine morning : 
rainy afternoon, 27. Fine. 28. Drizzling: very cold wind. 20. Fine. 30. Fine 
day; stormy night. . ' * 

* 4 * indicated a depression of Ift** at noon on the 7 th ♦ on the 

8th)>9<5; oh die Oth, 10°; and on tlic 10th, 5®. This gradual approach to the point of 
sstulration, during a succession of flne days, followed, as will oe seen, by wel weathe% 
deserves notioe. « Observations with tills instrument will be given occasionally in future. 


RESULTS. 

Wind^; N, 1 ; E, 4 ; SE, !•, S, I ; 8W, 14 ; 5; NW, 4. 


Raxometer : Mean height 

Eor the month. 29*697 mches. 

For the lunar period, ending the 1 8th 29*906 

For 14 days, ending the 5th (moon south) 29<‘974 

For 13 days, ending the 18di (moon north) 30*004 

'FhQrmometer: 5lean height 

For die month 47*383^ 

For the lunax period 48*344 

For SO days, the son in Scorpio. • 47^633 

Evt^porsAidh 1*51 in. 

Rain* z**67 

Wora^o/F, Sirafjhrd, T^plfik Month, 21, 1821. R. HOWARD. 
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Article I. 

Amlum of the Variegated Copper Ore, or Bimth/pfemx. 

‘ ‘ By R. Phillips, I%E.FLS.8cc. 

i N looking over the analyees ol ihe various stduhurets of cop- 
pei and iron, I was struck not only with the difierent results 
obtained by analysts of great experience, bu< also with the diffi- 
culty of icconciung any of their 6t*^cinents wiUi the idea that 
these sulphuretb are definite compounds of the ingredients of 
which they aie constituted. That they arc of regulai composi- 
tion con. 1 think, hardly l$e questioned when specimens from 
different countues arc compared, and especially when it is con- 
Nideied that they are all occasionally met with ift the crystalline 
'.tale ; and have generally different primair forms. 

For the reasons which 1 hftve now stated, I propose to examine 
the native sulnhurct of copper and the s^phurets of copper and 
non, and with this intentiou 1 shall now state tlie experiments 
which 1 have performed upon that which, from accidental causes, 
tiist attracted jny notice, namely, the variegated copper ore, or 
buutkupfererz of the Qermaiis. ‘ 

This ore is thus described m Phillips’s Mineralogy : 

“ Its colour seems to con&ist of an intimate mixture of copper 
led and tonfbac brown, with an irridesceut tainish, geuorally of 
hlu^ sometimes yellow. The fractoe is imperfiectiy conchoidal 
bccasionally, more often fine grained and uneven; it is soft, 
easily frangible, and sectUe in a slight degree. Specific gravity 

yOa. Ijbe subject of the crystalline form of this substance, my 
New Scrieti v ol. i it. o 
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brother (Mr, Wv Phillips) has presented me with the follpwmg 
remarks: 

In sdin^ treatises on mineralogy, the bu^tkupfererz is cited 
as being found in cubes, of which the solid angles are replaced, 
and in cubes of which the planes are curvilinear. The Abb6 
Haiiy, however, in his Traite, notices it under;the rame of 
* cuivre pyriteux hepatique,’ considering it as resulting ft’om cop- 
per pyrites, and, as it may be l^sume^ by some natural transi- 
tion analogous to the known passage of the red oxide of copper 
of Chessey into the green carbonate ; and he quotes it under 
the same name 'as ah apjpendix tb copper pyrites; in his^Tableau 
Comparatif. 

Beingin the possession of a specimen from Cornwall, on which 
there are many well defined <and brilliant crystals, 1 detached 
some, and have obtained from one of them, which is in the form 
of the cube having all the solid angles replaced, the following 
results by means of the reflective goniometer : 



Y/ on c ^ , 

90° 

10^ 

a on c return /. 

.. 89 

46 

a on 6 

90 

22 

a Qw h return ^ . 

89 

30 

c on 6 : 

.. 90 

8 

c on b return 

.. 89 

42 

P^on P.- 

.. 109 

40 

P^ bnvi i'. 

..125 

16 

p'onc. 

.. 125 

0 

P' on b . ; . .... , 

..125 

35 


If evidence '^ere tvanting to show that the crystal is in the 
general form of the cube, it might be added that the average of 
tile six measurements a on b and c and their return planes, is so 
neai' 90® as to amount to 89® 56% and that die planes P' 
and their opposed planes, together with the plane* a and its 
return plane, may be measured by simply turning the crystal on 
the axis pf the goniometer so as to show each of those planes in 
succession. 

In attempting to cleave the crystals of this substance, I haw 
not been so thoroughly successful as could be wished^ : Ol^av- 
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are, however, attaindWe paialUl to all the planes P, thouab 
not isufiicieutly bnlliant lor the use ol the iefloeti\e i;omomttcJ 
but detenmnate ^ough lo featisfj me that the jninpny cryhtal js 
the regulai octohedxon. 

^^The piimary ociohediou> be**ides the modifjjug planes bv 
which it so neaily passes into the cube, is also subjccl lo auolhci 
modiiiAitioa, causing it sometimes to assume a loriu which 
might be mistaken loi a ihouil/tnd ; but its plane'* aie not sufli- 
ciently defined on any c T the ciystals in my posf^es^sion to allow 
of mensuiement oi <leieimu»ati<m. 

^^The preceding lueasureinents «md itmaiks it is jnesuincd* 
will buflice to show that this <»ubstanc^ is not deiivedlioni ct^ppe 
pyntes, and that its crystalline foiin** ai» m t m ai y degiei jIUed 
to those ol that substance, wluiAi dot-- not tin in in the loim < i 
the r( gulai tetiahedron or (#ctulK(lioji. 

It ina\ noi aiuibs to add, ihat tlif Iniutlnpleiei/ is sons 
timts found in the mines ol tiiiinvall appiitu»thf in the loun ni 
till si\ sided piibUi, lu(juuitK tabulai, oi in (lystals uhidi 
appiuachiu loan to a double si\-sided jHiamid with taanguJa* 
planes, and which an allied lo tlu ^i^-sicitd prism; the use of 
the I mfe, howexei, will alwav*^, as lar as ms obsnvation gof , 
evince that d is iiieiely a coalinji of the buiUkuplene r/, on e is-^ 
tals of the viticoiis copper/’ 

Klapioth has given two duals ses ol Ihis ok, om spiniuui 
1 eing tioin Ifitteidahl, iu*Noiwa>, and the otbci iioai Jladel- 
stadt, in Silebid. the icseltsao thus stateil • 


• • 



1 n>m UiUcrd »lil 

Trom UudelsUnCi 

i>ulphur . . . 

1«)0 . 

. JO 

( oppoi. . 


» . . hh 

hon . . 

. . / 1 

. j« 

Oxyofu 

4*0 , 

iooo 

* • • . > 

* 100 


ft !*• difiicult to conceive that this uuee laJ vanes nuich 
in fis eoinposition as Hut (lu coppei at om speeiuieu sOouid 
t 't < eel tliaf ol the othei in flu* piopoition of O'c/) to oi that, 
a-* alsct sltticl bv Klapioth, the quantity oftion mom sh(»uhl bo 
nnie llun twice a' gieat as that m fin otliei sptTxmen, d 
they had bun uy^alh/ed, this difiueiice might lu bUj * 
to n ve aiiseu from a cause aluiidy imntnmed; iiaxuch, IJiii 
othei c )ppei occs aie sometune'i coseied with tins. 

In oulw to Aum some idea ol the punubU i onsd niton < * 
vaiiegatecl copper oie litnu bxtlx tluoc auafy^cs I H J1 ul< 
w^iat aie, I believe, almost univeisalK, o?* with htlJi sanUioi * 
alluwi cl to be composition of sulphur ct ol Uippei, sixlphuu < ant* 
miisulphuiet tifiroin 

^ (r 2 ‘ 
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By Mr.Clienevix*^ analysis^ native sulphuret of copper consists of 

Sulphur • Id 

Copper 

lOO . 


According to Dr. Thomson, hydrogen being 1, sulphur is 16, 
iron 28, and copper 64; and sulphuret of copper is composed of 


One atom of sulphur 16 

One atom of copper ... * 64 


80 

These proportions it will observed agree almost precisely 
with those quoted from Chenevix. According to Mr. Hatchett, 
magnetic pyrites, or the protosulphurei of iron, is composed of 

Sulphur 16-06 

Iron 27-94 

44-00 

This determination agrees also \ ery nearly with Dr. Thomsoii'*> 
numbers, according to wJiich, it is composed of 


One atom of sulphur * • . 16 

One atom of iron 28 


44 

Persulphuiet consists of, aecoiding to 

• Dr. Thotnbon. Wr. HaU'hett, 

Two atoms of sulphur. . , , . d2 t^2-16 

One atom of iron 28 27*84 

^ *6tr 60*00 

These statements are also very nearly similar. 

Putting the oxygen out of the question, it will be seen t)*al 
the specimen of copper ore from Hitterdahl is htatecl to <*(n«^ist 
of 19 of sulphur, 7-5 of iron, and 09-/> of copper. How in older 
i,f» take the simplest view of the subject, lot us examine whether 
these quantities aie compatible with the supposition that this ore 
may be a compound of an atom of sulphuret of copper with an 
atom of sulphuret of iron. According to what has been already 
stated, 64 of copper combine with 16 of sulphur, or on^--fourtli 
of its weight, then 69*5 w^ouUl reqirire nearly 17*4 of sulphur, 
which being deducted from 19, the whole quantity, w^ould ley\e 
only 1*6 to combine with 7*6 of iron; now the protosulphurei oJ" 
iron is compo'-'ed of 16 sulphur and 28 iron ; consequently the 1*6 
oF aulpliur would be suHicient for only 2*8 of the 7‘5 of iron. It h 
^indeed aue, that if wc reckon 2-6 of the 4 us sulphur, W^Jhich^ 
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KUproth has considert^d to be oxygen, we may regard tins oie 
a<i a compound of sulphuret of copper umJ of sulphuret of j* on , 
and it would then appedii)>to consist of foui atoil^s of suljduiict 
of copper and one atom of sulphuret of non ; thus 


* Four atom^ of tulphurej of copper. { ciSr 
One atom of sulphuret of non .... 2 t| j^rou^'^' 


364 


According to this, its composition %. ill be 

aubstituUnfj sul- 

ny tutors phiir for oxv{<ni. 

Sulphui • * t . . . • 31 ‘05 

i’‘oppei 70*33 69*50 

lion 7*60 7*50 


100*00 *9S*(35 

■■ • 1 *35 

* • 100*00 

This IS unquestionablv u possible, but 1 lUinl not i piobable, 
coinbiuatiou ; and that Hu comcidenfo diculti^Ul more 
likch , b'suduse the specimen fu m lludel'^tadl contains 1b same 
fjuantilv o1 sulphm, nouily il pu ce^u Uss \>i coppti, uul 
about 3j times inoii non* 

AoL^oidiut; to Ml. CJhenevix ^Phil. Ti t')>. ISOl, p, thi^ 

oie toiisisis of 

Sulphm 17 to 2*) 

Coppti ()5 (50 

Jion •. J3 1> 

Too 100 

On these analyses I would leinaik, that m the hist siaio- 
ment the ^»3f)hnr exceeds only by 0*75, the quantity tequutd to 
couvt U llu copiMi into-Bulphuiet, without leaving any to com- 
bnie witli the lion, while in the stcoud, the piophitioi^ o1 tue 
iimstituonts aie such as to indicate a conipomifl ol two oioius i 
siilpbuu t of copper and one atom of sulpluuet of non. 

I'loni the diHeiences which o\is1 ui the piopoitions f too 
consiifueuts f>f this niumial l)\ the enanent analysts uai h *, I 
• wms desirous of subimttiug the vaiieualed copper to fiedi exa- 
mination : for this puipoae 1 employed a Rpecinua fiom Ross 
fnland, m the lake of Killainey, which appeaud to be icinaik- 
ably pure, of a crystallmc structtire, although not e\hi!)?tn g 
u Jugular crystalline foim, and perfectly mmiixec with any otlu^i 
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kind of cbpi^ef ore^- .fas ana %cline'<l to attribute the. 

vAria^b'to' in JLhe iiial^s 

A? a pleluhibai’y IroaSted tho ore until’ the sul- 

phur, '^as perfectly jexpeBed; tlie resldhUm 'W^|is dissolved in 
iiftnC:acid.tosaturatibti, . !H^ater added to, the soltatiorl oO^asioned 
no pr^i^itation, nor did muriate or'aulphate of sci|da. ’ Fronot 
these '^^perimierits I conclude the ’ ore contwned neither anti-, 

mony^^jstnuth^ilver, nor lead^ ; A quantity of- the ore, without 
‘being feasted; was diaaolved in 'nitric acitl'; the solution after 
being treated with nitrade of barytes, gave no precipitate with 
’ nitrate of lead j; consequehtly, the ore contains no arsenic. 

fn order to determine .the" proportions in which the sulphur, 
iron; atod copper, exist, in the pee, I reduced 120 grains of it to 
powderj.said heated it ip a retort with dilute nitric acid, addingr 
muriatic acid towards the end of the operation,, to prevent the 
separation of the peroxide of ifOU« . , 

Aft^ the complete ’Cont^ersion of the sulphur , into sulphuric 
acid,. J fouQ(^,0*6 of a grain'.' unacted upon.;, it consisted of 
‘small particlestif quafei which had evidently been meqhauically 
mixed with tliie, ore. - . * . , , 

To the soiutioh of, t^e, ore, aitrate»of barytes vi'as added in 
excess to precipitate \the sui^turic upid. 'The sulphate of 
barytes was separated by a dounle filter-; dried on a sand heat, 
after being thoroughly washed, it weighed 2l6‘'6 grains. Of 
this, only' £11 grains could be removed from the filter, and they 
lost 4‘8 grainsVby exposure to a»red heat in a platiria crucible ; 
consequently 6’5., the quantity left on the filter, would have lo.st 
1’25 grains by similar tfeatmeat. The whole quantity of ignited 
sulphate of bairytes am.d,«.nted,;lliereforO, to 21 0’46 grains. 

To the filtered solution, after the separation of the sulphate of 
barytes, sulphate of soda wag addeql to precipitate the excess of 
,bar 5 rtes employed ; the solutimx- again .filtered was treated with 
ammonia iii 'exeefti, ’ which precipitated the peroxide of iron. 
This, after wasbitig and’.ignitiop, weighed 24 grains. . 

The ammoniacal sol]Ujtioq,of copper was put into a retort, and 
evaporated to dr)mess. ’lire residual mass was dissolved in 
muriatic acid, and precipitated v^th excess of potash : the pre- 
cipitate, -w'hich was peroxide of'^^ppe^, was washed, dried, and 
ignited ; it weighed yl'jS grains. , 

According , to Dr. Thomson, 118 of' sulphate of barytes are 
■ equival^t to of sulphur ;„^10*45 will, therefore, indicate 
28‘6.' . Acqbrdife to the same authority, 40 oftperoxide of iron 
cemtaija^^ of.i^^liC''ilon ; 24 will, tjierefofe, give 16*8 : per- 
o.xtdc..^ftcdppd|; ,i3 universally allowed * to contain one-fifth of 
yAvgen ; 91‘b' %iil, theicforei give 73*28. 'It appears, therefore,' 
that this.-ore.consists of . ■' , , 
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Ta 120 part rnlOOiiarts 

Sulphur 28 6 ... . 21*76 

Iron...*. h)*8 .. .. i wh' 

Coppei 7828 , . hi 07 

Sijica 0 6 ') j 

‘ inh*l8 09.11 

Loss *08.' 0*08 


12t) 00 J(K) 00 


Whdt has been alieady statetl as to tlu < olaposiiioo oi thr^* 
sulphurti of non and that of coppu, \ ill show that 8 of iron 
require 9 () of sulphui to fouu tlu proton ulpluut^ or maLuefu 
pyrites, leaving IS 9 of sulphui-^lo unite with 7 i iS of copper. 
Now as coppei (ombmeb with om-fouitli of its \tfic;bt or sul- 
pliu), 7J*28 Will require JS 32,^lt.dvuig an cvc(‘'^ of 0 58 of 

isUlpllUl . * 

from what has hun now detailed, 1 think it will appeii that 
the \dijc"titcd coppei is a defuntt % omjiomul of^one atenn of 
Milphurct of non and two atoms of suli>liuict of coiipLi, oi indi 
eahd, asalre idy noticed, lij one of tlic auilvscsof <1uin mk <u 
it maybe lee^aidcd as consib<ing*)f mai5n<.ln psiilc a icUiiicous 
<oppei OH On this view ol Ihe subjtol, atomic cou^l it u- 
tiou will be IS follows 


1 atom of S'ulphuHt ol a< x' lb 4 2^- =: * ^ It 

2 atoms of sulphuicl ofeoj^Mi 16 -1 04 x j ^5 100 


Ol It coiHrts oi 
hulphm 
lion .. 
Coppei 


L\16J 

l(t 17 .... 15 7, 

'iji. 62 7 5 


1 .0 00 « 100 00 

}he'-L. ijiiaiililits it uiil be ol)* 1 1 \ I d, do iiotdilhi lion (h* 
inalvbis w'liih I Ime t,iveu, uioif thin iu<i> h< i rtoniLIy 
illowed loi the uioi 1 ol opu itiou. 


Akiuii fl. 

Meleorolooii a/ Oh^uinlHnsnudc u! Lmi'ip'ifiU, m 

• Ml I,I>U iy.tU,!l. 

(lolht iJltO! OHlu \i 4l(ll of Phthmp ,/ I* 

MR, * «"'? > 0 •'* 

/ 1 D \ n r ]nopo<ii d .i pi ui ior t.ikjii}r ddiK ob->( »< loni' oi the 

ientpeiatune oi tlie titmospluie ( Aiiiuih of 'ol, ii, p. 



Mr* J* BladmaU^n Mettomlbpcal Obsermtions [Fi^ib. 

^7, New Series), which, if genei-ally adopted, would prohahly, 
in a great nSl^easure, obviate the error and inconvenience aiisiiifj; 
from the various audtmsatisfactory modes of*taking huch obl^el- 
vations, that are practised by the majority of metoorologists. 

’ I wow* trouW you with obf^ervations on the barometer, accom- 
panied with a few remarks, hoping that they may prove usetn! 
m pointing out the advmtage of establishing a general unifor- 
mity in the manner of conducting observations on the daily 
pressure of the atmosphere* Should they appear suited to pnt- 
mote this desirable object, 1 shall feel obliged by your givm;. 
them publicity/ ,Vour obedient servant, 

John Blackwali.. 

H 

A Series of liarometrkal Obseroatious made on O^/, 1, 182 ], /♦' 
Crumpsall^ in lMnca*i/fire, with a Vie^e to determine the 
Method of obtaining the Jixt^emes and Mean of the Atmoi^pUi- 
rical Pressure ^during the Period of the natioul Day. 


Hour. 

Barometer. 

Hour. 

Batomctcr. 

Hour. 1 

Barometer. 

id night 

d9 405 

9 1 

1200 

a 1 

29 ijt 

1 

‘^0*365 ‘ 

to 

«9-J<H 

7 « 

99*510 

2 

29-190 

n 

29-300 

^ I 

99‘')‘r> 

it 

s<)-!esi 

19 noon 

29-220 

» 1 

‘.9‘5t>0 

4 

iU'Sja 

1 

29-240 

10 1 


^ ' 

20-840 

9 

29-26'> 


so 505 

6‘ 

a9-23a 

3 

29-990 

IS night; 

so-om 


29 220 

4 * 

29-310 


I 

29-200 

,1 

214-400 

^ _ 1 



The methods of taking dSily observations of the prtssuic 
the atmosplu'ie which are gcneially practised, uie so vei^ 
impel feet, ami lead to such erroneous couchisions, that xUk 
column oi obsenations headed ** Barometer,” i*,, perhaps, 
nably one of the most def€’cti\e in eveiy m(‘toorologiealjoiniml 
indeed, when we reflect how little is cerUmly known respe* luig 
the causes that produce the local changes that are almost j»eiju'- 
tually taking place lu the weight of Uie atmosphere, aiul how 
fluctuating those causes are with winch we are acquainted 
whon we consider also how few observations aie usually maue 
in tho day, and that stUI fewer are made dunug the niuht, wt 
shall cease to be suijnised at the great inaccuracy td barom*.- 
trical results* 

The lawa that regulate the temperature of the atniosplnuo, 
least of that region of it about whicli our inquiries' aie mon 
immediately concerned, are better understood, and appear to 
a*ct wititi much gieater regularity than those that influence lU 
pressure, fo unifoim indeed are their operations, that the 
maximwni oi teiupeiatuie is now knowm to occur about half-pa^'t 
two o’clock, p* m. in our latitude, and the mimmum about half 
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ail hour before sun-rise, in the ordinary course of things. A 
knowledge ^of these facts would enable those who have the 
leisure, and are s^ disposed, to ascertain the daily extremes and 
means of temperature, with a tolerable degree of precision, if 
the invention of self-registering thermometers did not offer a 
much more eligible means of procuring such iuformaiion ; but 
the case is very different with regard to atmospherical jiressure, 
as ic is quite uncertain at what periods the maxima and muiima 
may take place. It, therefore, raroly happens^ that the true 
daily extremes and means of pressure are obtained from the very 
small number of observations that are made in tlie course of the* 
natural day by the majority of meteoiologists ; and it would be 
difficult, if not impossible, to lay down a plan for conducting such 
observations, with the instrumei^ts that ar«- commonly used foi 
this purpose, that would be sufficiently exact and convenient foi 
general adoption. 

These considerations, togeth^^r with the desire of doing some- 
thing towards establishing a more regiJar and efficient mode ol 
observing than any of those which are at present in use, induced 
mo to turn mv attention more particularly to the^naturo of the 
instruments employed ; when a htth* rotlecUon convinrod me 
that if a good self-registering baromete;y could be obtained, d 
would assist me in my project very luatciially* 

Shortly ulierwards, lioiing procured a sell-registering baro- 
meter, 1 placed it by <> couuuou upught one*, in a room on the 
seccuid ttoc^r, about 15' feel fiom the ground ; and aftlT compar- 
ing them, and finding that they corre8i)tmded c.xactly, ot 12 
o’clock on the night of Sept. 3t), 1 commenced the preceding 
obsca’vations, which w^ere made with the common baiometor ;* 
one or two gentle vibrations being given to the motcurv, Ibi the 
purpose of chsongaging it more oHuctually from the tube when- 
ever an observation was taken. 

The w'eather was stormy, with frequent showers through tlie 
day; a si long gale from the W. pre\ ailing tilU wo o’clock, )>,in 
when it shifted to the NW, from which point it coutinm'd 
blow with violence till midnight. 

Th(‘ extremes by the common barometer w'ore" and 

29* l9o, the mean of which is 29**162, tlui range being *415, and 
tiu* mean of the *25 observations is 29*347. 

The following tables contain the results of observatiouvS taken 
at the most convenient hours belbre noon and afternoon. 




The nBDirect extreme^ day, and of course^ the exact 

range, , are not to be found among* these results ; yet the true 
mean is very nearly approximated in several instances, and in 
one or two, it may even be considered as obtained with a suffi* 
cient degree of precision ,; buttbis near conformity to the mean 
the 25 obser^tioiis, is evidently merely accidental; and 
when it is . recollected :it, what different hours, and with what 
variottS; Wtruiiients‘ mi^teoTi^lpgists take their observations, the 
bad cobsiquenoes of the;,pr^sedt want of system will be very 
apparent. 

The extremes by the; ^elf-fcgistering barometer were 29*610, ' 
bnd 29*190, titie mean being 29-^00, and the range *420. Here 
the extremes and range may be looked upon as correct, bxit the 
mean is ^roneons, exceeding the mean of the 25 observations, 
by rather more, than U20th of an inch. Ibis arises from the 
variations, of th^^f baro nieter being irregular between tbe'hxt remes, 
a ipucb; larger jpfedjiQrtlon of t& observations: being below tke 
mean fo^d thase ex|i*emcs than above itl;*; Whenever the 
mercutj^^^h&oves or down through tlie natural day, it 

is plain that the ;meau foupd from the e^treihes;, must cojncidfe 

* In cottse^ufsnee of a mistake in the Maximum, 3Ui»imuin^ bD^ Ilang<^ SrhicU was^ 
discovered till too late fox correction, they are omitted, altogether.— ’ 
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with’the daii^^e^;j;,'^4 in 4ip<S^t.ex«ry otlMt, cas^s^tlierfe is a 
greater proba,1iiKty t|ai this mean 'shodld be afoctfrate ! 

the one fouiid from two, thf^ or, eyen a’;|reater fiumberlof 
observatioiis^ould be.so. It seems then that the ,setf-regis%}r, 
ing barometer ^fiords -a much more ceAain m^hbd of obtai'niW. 
(vorrect results'^ bf the daily pr^snre rifilthe atmosphere, than' 
other that cbuld be conveniej^fy »<io|^d ; but as the foregoing 
observations and remwks may not appear so oonclusiverto others 
as they do to tnyself, 1 purpose ^ving a series of ‘observations’ 
in-dde with the common and sel£registering. Baromhters in thie 
month of Octojiur. which, I tVust, will prove to the satisfaction , 
of every one < 21 © great’sUperiorily of fh© latter as a rneteorological 
instrument. „ . ,• j 


Artici-e^ III. 

^Meteorological Journal kept, at Bushey tJeatli^ in the Tear l&SI, 
By Col. Beaufoy, FRS. 

(To the Editor of the Annals of Philosophy,) 

BEAR SIR, , Bushey Heathy SiUnm&nj Jan. t, 18S3. 

You will oblige me by inseiimg iathe.-4m^^^ of PhUmophy% 
summary of a meteorological, table kept by me' at this place,' 
and which I believe to be aedhrate* one day's observation only 
(the 17 th oOuly; is omitted . The mean monthly heights of the 
barometer, tnermometer, De Luc's hy^grometer, together with the 
quantity of rain and evaporation in inches, are inserted> 4 as well 
as the mean temperature observed,, with a >Six's thermometer. 
'Hie altitudes of the barometer and thermometer were taken at 
nine o'clock in the niorning; at which hour the heat Of the 
weather nearly corresponds with the mean terftperatui'e of the 
natural day; the greatest difference : in January amounting to 
2*83 degrees, the thermometer in the morning being minus that 
quantity. The rain guage is feet aboVe the ground, ,, and 
538^ feet above the sea* This height was deduced from sev%al 
c'orresponding barometrical observations made at Bushey^ ahd 
in the Strand by Mr. Cfiiy, ;#feose msirumetit is 73 feet higher 
than the mean level of the ■ sea ; and the summit of Bushey 
Heath 658 feet^ or four feet lower tlian the Signal House at 
Bf.achy Il^ad, which I foundlwas cidvaited 5d2Teet above low 
watermark. * 

t)a the 25th qf last month '(December) at half-past twelve in 
die morning, ihc mercury in the barometer lit this place sunk to 
27/6t)9 ii)ehd®j the night was very dark, with fog and smiall ryn, 
/accompanied' by a light wind from th^eastwaikl. This unusual 
depri^sion Of the quicksilver;, instead of being indicative Of a 
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i^meane^'Wkoml''^ cioiai^ulsiqia^f a 

fi^ik';%Ki^' north-west Vat 
!^<^|^^‘'ctearfe4 n^l'wdVoisjtmue^ until the 

ofdensdblouds*' The 

, roubd^ to ’"%e, eaist with ratn. On -the 

at 27*8 

_ wind SH, ind the subsequent 

w'astight ' ItisTematkable'ttiat 

Jfi^ple year there has not been a cal&^Say1at Buslve^ Heath, and 
/ ih' the stora of November and Decdxiiber, Ibe wind was 
pai^ichlarly lunste^ nearly calm at Intervals, %llo wed by 
yidleht gusti-— a prdof that Ah cause of the 'wind Wa4’ constantly 
fluctnating. . I remain, doar Sir, trtdy v.ourS'ji “ ' 

' ' '" ' ' '“ ' ‘M'ARK'tiKAuroy, 


Sttmt^fp ofa MeHori^Ugicul Puhle, 
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The winds; between the cmdinal points are desoribed as NE, 
'SE, SW, and 3»W. ' 

, I 





AkTicle IV* 


An Account of some Mxperime^ts pn tHe Cammunicaiion of Mag- 
mium to Xroii hv different Positiom. By„ the Rev. Badeu 
Powell, MA. of Orijel College, Oxford, : “ 

?: (To Editbr of the Anmb of PMhsophff^ 

SIB, >VX',’ V?" ' PlumteeA,^ mar 

T»|S first ii%0: of following exp^itKn^ ^)a6:||iggested to 
me oi»' reading spmf^n;m since a paper,% ME Scorespy, 
lished in the Edinburgh* Philosophical'^oumal^ Ifd; ,8, a&d an- 
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abstAct of 4w«5^i» for Blay, 

Among„ other tWt'iron miy tje 
defecl, magnetie by.Jb^p; of twisi^d^Mlp^/ 

position oj[* ther^ axi^. ;bf near |t. statesi"^ 
nothing mbi:e„^]ith re^eot tp^e.Segreeof ih%rietism 
cated at diffel^nt inotinatipn^ ■ jit is tp determination of f^f 
point that my inquiries hav^' been directed ; and I conceived* 
have disOovefed a sim|[ie law'hy v?hifc1i.thfi increase 
thus communicated Js regulated^ as the iixcliimtioq wies from 
the magnetic equator to tne/axrs. I aria not aware of any similar 
law being giveh hy other writers; thie paper dbove ialfuded^^^^ 

. being the only one I Icqow of, which treats at' all on this depart^ 
ment of the science of magnetism. ' ' ; 

The experiments which 1 have tried have been conducted m a 
very simple manner ; pieces of iron wire, which were previously 
found to have no magnetism, were fixed at different inclinations 
to the magnetic equator (every IQtli degree) ; assuming’ the dip 
at 70^ 30', according to Mr. Barlow's determination. The appa- 
ratus was fixed in the plane of the magnetic meridian ; and the 
wires being fixfid firmly at one end were; by means of the other, 
wrenched or twisted in such a way that they retainecf their recti- 
linear form, and their position at Ae: proper angle. , The same 
number of turns in Wrenching vras ^iven'to each piece*; and 
when thus magnetized, their respective intensities were deter- 
ftiined by comparing the deviations which they caused oh ^ 
light magnetic ueedie, care beingtakon that they were all placed 
in a Himilar position and distance lh>nV the pole of the iieedle. I 
selected six sets of experiments which I considered as, most to 
be depended On, the mean , results of which are as follow 
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li is obvious that the deviations do ttotdtmini>sh as the inclina- 
lions ; 1, therefore, after several timls, considered the following 
law as giving a very near approximaripn to the above results. 

• tor.. 1>, a sin. L D ss deviation. I =* inclination. 

This will be obvious by comparing tlie respective sines and 
tana'eiits: which are ; ' . 

in. L loooooomos, 48078195^986 S660S94j 7660444 648787615000000 5480801 1786488 
n. OT 6000858 l49VS88^)4698^59l4996|^9l387e058l32l7A67 1858967 r/.l85839Q!{Hi7m^ 

.Itf the present expcnvamU, the grtiatest detihtion correspopd- 
the'.ihp. for the sake of convenience^ of con^- 





Bv examiisiiiff .ttie taDxes, n v,* 

M yerv i&lYl^'faalf’;?f radius, dr sin,' 90°, . wd the tangents 
.i^hic^JIre the nearest >0 the halves 'of the other sines given 
,'!a^olvfi,^e those, of ' o 

■..^1«5“ d’0';-29'’.^a^;:;20°.68V?7° 14° 2';-.9“ 43'; 4° 58'; 

*^tod this set hi; toes differs from the mean of the above experi- 
■ Inents by Quantities, which toe covered by the nn^oidable uncer- 

"Smtiesbothofeiqjerimentandbbservauon^ . 

- Should the law which 1 have pv^osed be considered suth- 
" dently established, I concqve it affords a strcftig confirmation 
df the troth of the ingenious iheory. proposed fey Mr. Christie, 
respecting the nature of magnetic action (of which he has given 
an account in the Caipbridge'Philosophical Transactions, Part 1 . 
and in the Edinburgh Phil. Joh^n. Wo. 10), when combined (as 
. Jdr. C„ admits it may easily he) w'ith the theory of iVI. Ampere 
concerning the ,magne,tic or electrical currents. 

. Let lis suppose, according to Mr. 

‘ Cbiistie’s idea, magnetic ^.^rrents in 
the direction of the dip xa 'd j; then df 
at right angles to this line is the magne- 
" tic equator. Let d c a e represent a por- 
tion of ope of the wires magnetised,, as in 
•my experiments, of which the thic^ess 
is a b, apd the inclination < c df. .Then 
toso the current ¥ a dis, supposed to be 
composed of currents p^peiwlicular to its 
axis : let a c , be the direction , of one of • 

diese. The wire is magnetized, by imbibmg these mapietic 
'^rrentSi' being put into a state fit, for imbibing them the 
torsion ; but wbeu magnetized, it also possesses currents nerpen- 
dicnlto to its axis^ therefore, ifit imbibe a current lu the direction 
■u c this. must be resol-vedinto « h and h c, of whicli a i is alone 
effective in producing magnetism. Then it is obvious that c n : 
4 b rad, : sin. inc. and consequently Ae intpsity of ‘^^netism 
■which is measured by the tan. of the deviation produefed on the 
needle; varies as siii. I, which is the law I have deduced lioi 

coincidence appears to afford a strong presumption in 
fevoiirdf the actual existence pf magnetic currents, or ra^ip 
Wysteins of magnetic currente (to adopt M. Amperep 

Z leading ua to 

. causes *by which magnetism is communicator*:^ ‘ 

“ met o/iron are placed at different 

,v been founff ti^iby mete position they may, after a time, imbiu - 
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ma^netism^ It appfsiars frofei ,Mn Spofest^ V experiments^ that 
there are vario?!^ mddes by which this effect 'may be accelerated, 
such as torsion, landing, filing, scowering, file. Hiave. found 
that a piece of iron may be placed ijaiear the poles of a ma^et, 
and remain, for some time, ^without Tecemiag any magnetism, 
but if, while in this position, any of the above operations fee 
performed on it, it immediately becomes magnetic. I have also 
found that if a piece of iron yrire be bent or twisted into toy 
figure, and in this state be magnetix^, and then bent hack into 
an opposite ^^directioh, or even simply straitened, itsauagnetism 
is either wholly, or very near}y, destroyed. The same thing also • 
occurs if the wire be magnerized when straight, and then nent. 

Hence I think we may infer, that an intestine friction of the 
particles of iron makes it capabWof imbibing magnetism ; ;aad 
a similar friction in an opposite direction* made after tlie former 
produces a contrary effect. What connexion these facts may 
have with M. Ampere^s idea o^'^the spiral currents may be ah 
interesting subject of investigation. At present 1 will conclude 
by remarking, that the apparatus used by Mr, Scoresby in his 
experiments appears, from the description, to be well adapted 
for experiments of the kind 1 have described, 1, therefore, con- 
ceive it not improbable that; my ideas may^have occurred to him 
also ; but till any more accurate examination of them is made 
public, 1 think the present memoir may not bo unacceptable to 
those who are interested iu the improvement of this branch of 
science, which, owing in a great measure to the labours of Mr. 
Barlow and Professor'ilanstcen, tod the universal interest in it 
excited of late, both in a theoretical and practical point of view., 
seems to be advancing with-tinm^mpled rapidity ; and to pro- 
mise a rich harvest of discovery, btith in application to practical 
purposes, and in opening new connexions, with other depart - 
ments of science. I am,' Sir, yours, &c. 

Baben 


Auticee V. 

On the Separation of Iron from otJmr Meiuk. * 

By J. F. W. tfefschel, Esq. FES.**** 

An easy and exact method of separating iron from the other 
^ metals with which it may happen to be mixed, has always been 
a desideratum in chemistry. Every one conversant with the 
f/hajysis of minerals is aware of the diffiqulfy of problem^, 
whiqh indeed is such that, in experiments conducted on any thing 

^ the ^llovophioil : 18^1, 
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ii^e a^iai^ge M^^rto W^i^gaVdedas insuperatile^ 

Ja conaequenoe <rf liiis, and of th^e it^poiteiba of the inquiry,; 

is hardly A of eininenoM^ 'who i^aaa not proposed 

aom proGefeV ®^ the ejcoeption .ofi that 

' itrhieh'depein^ the insolubility trf the persucoinate of the? 
ohnoaibu^^in^aJ, whicli 1 hare not tried, and whieh is too 
e^eimveto be resorted to for any but the nicer purposes , of 
they are ^ cu them either inadequate to • 
tbb;'en0 propo^d, intolerably tedious, or limited in their apph- f 
i^DUV That vrhich I have now to propose, oh the*oth;er hand, 

^ «is liaise to none of these objections, being mathemuticulfy, rigo- 
of general application, and possessing in the highest degree 
^vants^es of facility, celerity, and cheapness. . It is briefly 

solution containing iron is to be brought to the maximum 
of oxidation, which can be communicated to it by boiling with 
nitric acid. It is then to be jusj neutralized white m aMate of 
€buUition, by carbonate: of amhmnia* The ivhote of. the iron to 
the last atom, is precipitated, and the whole of the other metals 
present <i^hich 1 suppose to be^ manganese, cerium, nickel, and 
cobalt), renaalQS in solution. 

The precautions necessary te. ensure success in .tbi€^. process 
arb and ^ple. Ih the first places the solution must con- 
tain np oxide of manganese or cerium above the firstdegree of 
(^idarion, otherwise it will be separated with the. iron. It is 
scarcely psobable in drdinaiy bases that any such should be pre- 
sent, the. protoxides Only or thfese metals forming salts of any 
stability; but should f bey be suspected, a short ebulliiion witii 
a little sugau will x^lice thegi to the minimum. If^uHric acid 
be now added^ the iron don^ is peroxidized, the other okides 
remaining at the minimum.’^ Moreover, in performing the pre- 
' -cipitation, the metallic solution should not be too concentrated, 
and must be agitated the whole time^ especially towards the end 
of the 'process j aq^i when the acid reaction is so far diminished 
log-wood paper is but feeUy affected by it, the alkaline 
solution mu^t be added eautiofesly, in smati quantities at a 
time, and in a diluted state.^ If too much alkali be added, a 
drop or two of any aoid will set all right again; but it should be 
well observed, as upon this ,the whole rigour of the process 
dopendl, that no inconvenience can arise from slightly suipass- 
ing tlio point of precise nfeutMizatioh; the newl^ precipitated 
^caripmUs <^fhe ah(^ enuma*ated are reudili^ soluble, to 

a eerfpiH in tAe soluHom in 'tMch they are f6rmed\though 

in li pnper Kcenfly puWfish^ K^h^nson’fi AnnaU ofPUh^ 
pr 0 l;o«»Uts of manganese nro aissolntely void uf oolour * To thU 
1 1 }'^«<|]^ot/i|^ucceeded in deprilnng rosecdUiur 

by any ebullition i^iih sugar or alcohol, aner wMdi, however, not a trabe of 

deutoxide could be detect^ in it.^ 1 cannot help regarding Uie here proposed 

for' freang inangahe^ie from iWh as prdBerable to that ^ C 



p&rywtiy l^^rel|^'iy^^^i^^^iXSl^^|^.Qi .cob!|J%v‘an|bj?^risi|ls-'^% 
ro-diW^lut^ of foicipad by-j^TElKJaaiB of 

amaaooia^Jsi pwy j»pd ■ of eiitj^.>o|;%^^ 

■ a'test-ofii^'P»eieajsie o^i^p^6f&^.^SR^:.i#,a,deI4wiy. saqjf^ 
io^ .ta0st>i!^'!&o 'f a^ei9^ vgp. ija X#e»uf ^^44:he i^ute^t 
of :if^b!eiag^^laat3yi a boilio^Sp^ 

tio%..prQ«ie<i ao 'Cttarited-ji^eRf 's^df fee -piesijai. - Td'.% 
cwliUO, h<JWe)(5e% f^fc we il»i,?«;ootj^4toe 
after sepaisaiiof d»e ferrugfeM>os piectpita^^' 40 ^l^. .the <^ar 
wfaik fepV wfefe a <kKip-0f jk^,al£al^..carfeQi)^ J^.we , 
cloud whi«^^fe! iw«^uces fee cteN^ re-di«^ved od agifetiiop, 
wc^may beffetdr&lpiply^^r£lal, has b^ separated. If^otfeeaBBriso#^ 
a little acid oiiist fee added; .the li^ur^: poured again tiuougfe tfef^ 
dU^, so as,te wadb;itfeeprecipitate»: and.tte„iieuti'alis!ation.p^- 
forrsed ,„.], , . ,. , 

The precipitation, of iron above described seems at first sig^ .. 
to result firoi|3ct.a doofele decompi^tjoij. Warp, it so* the 
pie of thcHteetfeod wnuld be merely A.djffeptoce oJf Mnbdity in.; 
the carbonates of iron and tfee. other '^tal8> .and as spefe wonMv< 
have no claim to be regarded as rigorous. ' {5uch,*feoweveE,-,m 
not the caSOv The iron is not separid^ in tfee state , of a carbon- 
ate, but of a sufesalt; or asimple-peroxfde, tfee.wfenle of thp.. 
cetbonic acid escaping M'itfe .etfervescence at' each .addition ,of 
the alkali. The pfemnomenon turns oh a peculiarity; in the pei^. 
oxide of this metal, 4n virfcueof which it is incapable of existing 
in a neutral; solution at the , boiling temi>erat«re. If we add an 
alkaline, eaitby, or metallio carbxmate by JkUe and little te h 
ce/d solution of peroxide of iron, thjf precipitate formed is redis-. 
solved with efifevescence, readily first, but gradually more 
and more slowly, till at length many hours, of,even.days, efepse 
feefMe the Uiqhid becomes quite eleari . Meanwhile it deepims'in 
colour till (unless much diluted) it becomes dark brown or., red. 
If the addition of the carbonate be carried as far as passible with- 
out producing a permanent precipitate, the solution is peifectly 
neutral, andfecontinues clear at a tow temperature for any Icaigth, 
of time. In this .state it may bp evaporated to dryness in vacuo,. 
and' the residue (wliielv df>es ttot ^ervesco with acids) is stilt, 
..soluble in water without lettiing any iron fall^ and so on ak,oftmi 
as we please. '■ ’ ' •' '■ * 

The compound thus, formfed fei; Ikmevm, ifta' fcnm jimmanent. 

It is in tapt id a state of .toliering - ec^libw^ 

slight cause is su^cient '^vfever^Ofc. rSupplasing ttto poitk of 

saturatioi* to have ^n exactly attained, . the addition of an 

tij datermin® the*^ se^aKdion nf l&e .whole, whidej.;.. 

mpttiKc contents i and. if/ftie solu^n opa)wd on be pret^ 
omKtehtrated,. it fixes.ftiuter alonger pr shtpet. time ‘into h 
< Serm'i vouitii'i ..'i- ■.'■■'■•■''' 


wv- 
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almost solid coagulum. Stgaiini if -to the coagulum so 
formed, a quantity equally inaipprieciahle of the original fetrugi- 
iious solution be added, it gradurfly liquefifes, ahd after some 
is cdtnpletely tedissolved (forniihg n& inapt jfepresentation 
of the celipbrated imposture of St,ifhmarius^s blood)."®^ 

A sittiuar change is prddhced an increase of temperature* 
If we heat a solution exactly nedtralized as above described, it 
weedily grows turbid, .depoSitS its ferruginous contents in 
i^iihdahce, a^id at the same time acquires a very decided acid 
T 0 actio>L The acid so developed holds in solution a portion of 
rixide, .but if the neutralization be performed afresh while hot, 
tfiis'separaies eutirely, and the liquid after filtration has no more 
iction on gallic acid^ ferr<)cyanate, or sulphocyanate of potash, 
than so much distilled water 

' It is not iny object in this paper to enter into any minute 
detail of the nature^ of tlie pemalts of iron, a subject not nearly 
exhausted, and which want of leisure alOne has prevented my 
entering upon, but merely to pomt out the pi‘actical application 
of this one of their properties, td ain important object in analysis* 
The principle here developed furnishes a ready method of detect- 
ing the minutest quantities of other metals in union with iron, 
and, therefore, cannot but prove of important service in various 
cases where this metal* constitutes the chief ingredient in the 
substance examined, \a8^ in meteoric iron, the various natural 
oxides of this ifietal, &c. 8cc. will exemplify .this in one or 
instances* ^ 

36*00 grains of hieteoric kdn {furnished me by the kindness 
of Dr. Wollaston) were dissolv^ in dilute nitrrKsulphuric acid, 
leaving behind a 'minute quantity of a: brilliant black powder, 
which, however, dissolved %y digestion in nitromuriatic acid, 
ai^d appeared only to contain an excess of nickel. The solu- 
tions were mixed, and being neutralized at a boiling tempera- 

^ Thi phasnotn^on dcacribed in, the text appears to me to diflTer from ordinary preci- 
phations ® small propor^n between, the precipitant and the ptccipiv 

, the .«pWem matter di»^lve^ I can call to inind'but one instance of so 

' a quahUiy m niaber operia^ng a chbniical change on so laige a mass, vi». the 
4ccompcN^i|on df oxy^nated waj;^ by fibim and other animal substances. The action 
!?« propSs^ted from parUde to Whether the superabundant oxide of 

hm be retamed fn solution in as^te at di' analogous iiti tbatof thp oxygen in ThenurdV 
ckperimentg, mi^t p(»idbly des^e consid]^ 'vj 

i tf^^hx 1815, hi Iflie of a s^^mcn of me gold ore of Bakebanya, pven 

:>ae for that purpose by^Pr, 0atke, that 1 |r^t remarked the separation of oxide of iron 
^ a cdeiwii^t^ ^^tion by mere eleyatibn of temperature, and attributed it to the 
; ^presence ^an oxycitfbdnate capable of subsisting in aloV temperantre,,but decomposed 
heat, "^atthisis nottSw^rue explanation isalready'shown, and 1 have considerable 
, 4^bt df 4»€ idcistence of a perc^sdssinate of iron at any temper aiurx:. 

The most ^gatit mode of cxMbitmg the experiment is, perhaps, the following: — 
Having n^dered a sdurion ^ptotosulj^ate of iron rigorously neutral^ by aviation yritb 
carbonate of lime an^ lUtration; dissolve ih it a small quantity of chlorate of potash (a 
salt perfectly netUralli/ The soliirion when eatsed to ebmlition is peroxidized, a quantity 
of subsulphtfte precipitates, and tlje supernatant liquid is found decidedly, and even 
a^ngly a^d* .... 



tftre ai^4 the iron 

^,6ol^tion‘ ^ ^J^ii>piljlbg, a ’ of persul- 
phate of ifbu bj3|qgVlet ioc^medi^ply preapi^a^^ 

et%te of j^sulp%t6, whi^^ the sotutipa 

boiled vvi^|; ;epess; 0 f<^^^^ potaSp. till ^ smell of 

di^appea^d^ Oxide of hldke sep^^ated? which, collec^^^^ 

, ajipugly gt|^^s/or 12:92 pp the huudred, 
which,(tahmg the^tom of mckeffo w anii that of oxy- 

gen % hydrogen being uijity) lt)*20 per cerif^for the con- 
tents of the. ^^pecimen analysed in 'me^llic piokdi. j|f * , 

ipo.gr^ns^ of titanious iron, fkim Norlh. Amei^ca; hemg dis- 
solyed\in; ^uriatie acid (a^er the Jejjmsite ignition potash^ 
were treated (after separating tho 'titaniuni) with excess of car- 
bonate of litoe, and filtered, T^e iixcess pf carbonic acid being 
. .expelled, apimonia was added, and a spiaH quantity of a white 
precipitate fell, which speedily Wakened m the air, and proved 
to be mere, oxide of manganese, /imcont and 

amounting to half a grain, '' / ; . 

Manganese has bepn suspected in ’variops specif of cast iron; 
and though Mr.Mushet^s experiments go to prove jtfia tit doeanot 
usually enter in abh^dance^ they c^n hardly pe regarded as esta- 
blisliing the fact pf jts ah^^nce,^. Jt might not be^ uninteresting 
to resume the investigation with the aid* of a modp^pf analysis so 
well adapted to experiments on a large scale, as 1 have no doubt 
that, with proper ^eara, one part iii a thousand, or, even less, of 
manganese might he insulated from iron/ ^ 

The separation of iron from njrapium cannot be^accomplished 
by the process above described, that me tsd posses^ng a property 
analogous to that which, forms the subject of this paper. By 
inverting the process, however, ^ye shall succeed even here. A 
mixed solution of iron and urahipm being deoxidized by a cur- 
rent of sulphuretted hydrogen, and then treated wj^h an i^rthy 
carbonate, the iron passes In solution, while the uranium sepa- 
rates. This difference in the habftudes of the two oxides of iron 
presents us in feet with a kind of chemicalMilemma, of one or 
the other of whose horns swe inay a, vail ourselves ip any proposed 
case. In studying the habitudes of uranium, holwever, I have 
met with some anomalies, which ;?require further investigation. 
Zirconia too might probahty be fe^^d frorh; iron, with equm faci- 
lity by a similar inversion^ of thp; process ; but* ihia I have not 
yethadan opportunity of trying ^itisfactorily. 

tMw.n^scuML. ■ 
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ANNirAL RESULTS. 

Tiatotmler. 

)x\che«« 

Highest observation, Jan. Wind, K. . * 

Lowest ditto> Dec,2t{. Wind, S (coutiiiuing J41ipnto) 23 3b0 

Range of the mercury 3 /jOO 

Mean annual barometrical pressure 29*387 * 

Greatest lange of the mcre\ir 5 hi December * 2*H29 

I-east ditto in June 0‘(J30 

Mean animal range of ditto .... ♦ ]*tiOO*» 

J^paccs dcsciibed by ditto 07 tiOO 

Total number of changes m Hie yeai * . 201*000 

Six\ Thermtmete ) . 

Greatest observation, Aug 23. Wind, SK, • . . , . 7S*u00 

Least ditto, Jan, 2 and 3, wind, N; and I'eb. 

wind, R • 20*000 

Range of the meicurj in the tUenuoiucter 58*000 

Mean annual toinpeutuie 1^7*908 

Gieatest range m August 38*000 

Least ditto in Decembti, T 21*000 

Mean annual ditto >0*4 1 (>‘ 

Noith and Ka**»t / 0*000 

TSoith-east and South-east .57*000 

South and West 1 J 9*000 

South-west and iiodh-wcst • S 9*(^0«> 

Variable 20*000 

&c. 

Inches, 

Greatest cjnanlity in December A*37t^ 

Leafit ditto m I'ebiuary 0*200 

Total amount for the yeai 28*0 *0 

• OlSSCKV ATIONS. 

• /Vcs5?f/T. — 'The most prominent features which p esf*nl (heia- 
selveR, and the most worthy of remaik, aie the gi< at tlevation 
of the baioimdei in Jauuaiy, and its nnpreriKlcuted (Icpiessions 
in Deceinl>er, the gieatest of whicli^i and the miiainum for tho 
year* ocouiTed near midnight on the 2Uh, and continued until 
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two, p. m. the 20th, attended with a most violent gale irom the 
south, .thunder and lightning, and torrents of ^ain, amounting, 
mth what had fallen during the previous night, to nearly three 
inches. On the 29th, the barometer again fell to 27*73, after 
which, it rose rapidly. From, the 16ta to the 31&t, it never 
attained 29*00, though the changes in its direction were almost 
da%, and frequently considerable. 

Temperature , — ^The mean annual temperature, which is 1® 
above that of the preceding year, and is owing to the mildness 
of the autumnal and winter months, fully compensated for the 
decrease from the usual averages (‘xperienced in May, June, and 
July, which v/ere the only months below the itieans of the cor- 
responding periods in 1820. i 

Wind.— The prevailing winds are again SW. and W. The 
N. and S. ones are nearly equal, and the NW. and SE. exactly 
so. The strongest winds have blown from the S. parficulaily 
towards the close of the year. 

Mai/t . — The amount of rain, which has annually and gradually 
decreased since (he wet year of 1816 is less than that of the 
preceding one, tlunigh the last two months have nearly brought 
up the general average. If the rain be taken from the la^t 
quarter of the moon, commencing the 16th ult. ui[> to the same 
time of the present period (the Idtb) the total amount exceeds 
SIX inches and a halt, a most unusual quantity foi tliese parts. 

fiTea MaUox.Jan. 15, 18S8. .IaWI.s StOCKTON . 


Article VII. 

Aualyus of Tiro Finnish Minnah. Tly V. A. Von JBonsdortl^ 
Ph. D. of Abo. (Extracted from Memoirs presented to the 
Academy of SciOnces in Petersburgh.) 

f, Slei»heilit,or Diehroile, from Orrijarei. 

This minetal occurs in the copper mihe of Orrijarvi, in the 
pansh of Kisko, in Finland, and has for a long time been consi- 
dered as blue quartz ; it is found sparingly, and is accompanied 
with common quartz, greyish talc, and yellow copper ore. 

The colour of this mineral is eitlier light or dark Berlin blue, 
and sometimes, though rarely, it is nearly colourless. Those 
fragments which are pure and of a dark colour, exhibit two differ- 
ent colours very distinctly, like the dichroite from Spain and the 
East Indies. In one direction the colonr is a deep clear blue, 
and in the other light grey, and sometimes so light as to be nearly 
colourless it is translucent; the lustre of the fragments is 
glassy ; it is hard, giving sparks plentifully with steel. Accord- 
.ingtu Count Steinheil, it occurs in four, six, and ei^t*sided 
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prisms ; the crystals are large*, aqd geuerully incrusted with talc, 
which renders it difficult to measure the angles ; the specific 
gravity is 2‘603, * Exposed to the heat of the blowpipe, it 
becomes paler, and at a higher temperature the thin edges are 
difficultly fused. It dissolves in borax and microcosmic salt, 
exhibiting, while cooling, the appearance of iron ; it does not 
combine with soda ; with the solution of cobalt, it gives a brown 
colour, verging to blue on the ftsed edges. By exposure to a 
high temperature, the loss amounted to per .cent, and the 
experimeni was repeated with scarcely any variation. The 
analysis was performed as follows : 

a, 296*2 parts of fragments of this mineral, of a violet blue 
colour, were jeduced to powder, and levigated in a cal(‘edony 
mortar, with the addition of watlr. The powder being drteU! 
had not increased in weight, proving that it had gained nothing 
from the mortar. The powder was heated with 1000 parts o€ 
carbonate of potash in a platiaa f rucible, the mass was dissolved 
ill dilute muriatic acid, and evaporated to dryness in a platiua 
dish. It was again digested in muriatic acid, and the silica left 
weighed, aft(T ignition, l iH. 

h. The uiuiiatic solution was decomposed by auimouid, and 
gave a preeijiitate which, atlcr washing, was boiled with solu- 
tion of potash, and then filtered. From this, muiiutic acid and 
carbonate of ammonia sepaiMt'‘d alumina, which, after washing, 
was itrnited and eighed ; it then tieatcd with sulphuric 
acid, \\hicli left 1-4 of silica ; the .sulphuric solntion«upon the 
addition of potash gave crystals ot alum, wlih ii contained 5)6*6 
of alumina. 

c. Tile brown precipitate which ri>iuamed undi^^solved liy tin* 

])olash was dissolved in muriatic acfid, mixed with a little iiitiic 
jsicid, and heated to ebullition. Tho solution diluted with w^atev 
ivas neutralized with ammonia, and precipitated with succinate 
v^f ammonia : the precipitate uftei combustion in an open platiua 
vessel gave 14*8 of pei oxide of iron. ^ 

d. The solution freed from iron gave 1*0 of alumina w’itli car- 
bonate of ammonia, w^as then evaporated to dryness, and the. 
muriate of ammonia being sepainted by heat, it was decomposed 
by carbonate of potash, and gave a precipitate which after igm- 

► tiou weighed 2*0 parts, and by sulphuric acid, 1*9 of magnesia 
was dissolved, and 0*1 of oxide of manganese was left, 

i\ The solution remaining after precipitation with annuomu, 
treated with carbonate of potash, heated to ebullition, evaporated 
to dryness and afjaiii dissolved in water gave a procipitati* 
whicH, when ignited, weighed 29*8 part». 

^Diluted sulphuric acid left 0*7 of silica, and dissolved 25)*i 
parts, which were magnesia* This magnesia, and that above 
obtained, were found to be pure by means of a soliitfop of cob^t^’ 
which imparled its red colour, and by sulphuric acid, which 
yielded pure sulphate of magnesia. • 
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' Th^ result oi* this analysis is as follows t 

Silica 49*95 containing 2J‘’l 1 of ox^^gen 

Almnilra. 02*88 16*36 

Mi^nesia 10*45 4*04 

Beroxide of iron. . . 6*00 1*53 

Oxide ofiuanganese 0*03 

Volatile matter .... 1*66 


99*9() 

When the compo.sition of \liis mineral is considered with 
relation to tlae elect ro^chcmical theory, and the doctrine of defi- 
nite proportions, it is evident ^ hat the quantities of oxygen in the 
silica^ alumina, and magnesia, are nearly in the proportion of 
1*4 and (>, and consequently we might express the miucraloirical 
formula by Hf + 4 A S; but as the peroxide of iron c*au 
only exist in combination with ‘the silica, and as M. Mifscher* 
!ich^ has proved that the peroxide of iron gives the same crystal- 
line forms by comhining with elect ro-uegative bodies as alumina 
does, the composition of this mineral will be more properly 

expressed by the following fonnala M S' ^ I *V, which, 

when the quantity of oxide of iron remains unchanged, gives the 
calculated result of the comj>ositioa of* tins iniueial as follows : 


Rilica 49*93 

Alumina 32*60 

Magnesia 10*82 

Peroxide of iron » v 6*00 


It will be observed that these proportions agree very nearly 
with the actual results of the analysis. 

II. Malacolu from Tainvian^ in Finland. 

During a mineralogical «Our, 1 found this miueial in un aban- 
doned lime quarry, at the village of Tanimare in the pari.'^li ol 
Hvittis. • 

It occurs ill large masses, accompanied wdth calcareous spar 
and noble serpentme. its colour is white, sometimes greenish 
white ; it is translucent ; the lustre vitreous *, not very hard, giv- 
ing but few sparks with steel. It has a lauUuated structure ; 
the angles of the fragments are similar to those of the common 
malacmit. Its specific gravity Is *3*266. 

Before the blowpipe it melts per se, with slight effervescence, 
into a translucent glass, ft is dissolved by borax,, microcoaurc 
*alt, and soda, and forms with them a clear glass. With solu- 

* See Atmdes do Ohimie et de Pl^yNique, tome sdv. p. 112, Sur la Heiation qui exislc 
Butre la Foime OrystaUine, et les Propomons Chimiquei. Par JBi. Mitcicborlicb. « 
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lion of cobalt, it givet? a red colour «it the i’lMed edges, indicaliug 
the presence of magnesia. 

The analysis was perfonUcd aS follows : A portion of the 
mineral reduced to line powder was ignited •uilh three times its 
weight of carbonate of potash, and treated, as already described 
in the fonner analyses, with muriatic acid, and left oure silida. 
The muiiatic solution gave a small quantity of precipitate #ith 
ammonia, which was separated into alumina and peroxide of 
iron: the remaining solutiou gave a precipitate with oxalate 
of ammonia ; the oxalate of lime was washed, dried, decomposed 
by heal, and left carbonate of lime. 

Tlie solution was then precipitatwl with carbonate of potash 
ui a boiling heat ; the precipi^tc obtained was iguited and 
weighed ; by solution in sulphuno acid, it ga^ e a small (juan- 
tity of sulphate of lime, and the dissolved portion consisted 
of pure magnesia. The mineral lost 0‘32 ])er cent, by a red heat. 

The results of this analysis were as follow : 

Silica containing 27.38 of oxygen 

Lime 24-76 6-95 

IVIagnesIa 18-55 7‘]8 

Alumina 0*28 * . 

Oxide of iron 0-99 

V ohitile matter .... 0 ^ 


99*73 

We find from this analysts, that the qiumlities of oxygen in 
the magnesia and lime are voiy nearly equal, and that me oxy- 
gen of the silica is four times tba? of each of the otiur earths. 
Tins mineral is consequently composed of one atom <*1 magnesia, 
one atom of lime, and four atoms of silica, and its mmefidogieal 
formula wiJIbi* C H* + M S*. 


$ 


Article VIII. 

A Ikmomft'alhn n Proposition fmv Sinisuiis Miuiid, p. 301. 
lly TVlr. .lames Adams. 

(To the Lililoi oflho Amnth of Philosophic,) 

SI Slmiehou w , Ju n* 12. I 1 . 

• Tin<. uiseitiun of the following proposition and d luumstiation 
in the AwhwA of i'A/forop/iy, when touveiiieiil, will obhae 

Your hmnble stiv. Hit, 

’ Jami.s Adams. 
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. .ProposiJwa,— To demoBsteate that two sides of a triangle 
that is inclosed within nnother^ may together be greater than any 
^0 sides t^e triangle that inclr^es i|;, in any ratio which is 
l^,thaaimt f^twotfoone..' 

ha, a scalene trimigle whose 

tartest aide is. A B, in the,.. ' 

aide B ,C ; take C D equal'to \ 

A,.B» and join^A D; make \ 

jji'iW also equal to A. B, and. V . 

•divide A F into indefinitely ,\ \ \ 

mnall equal parts, such as \ ^Ss.^ 

Am, mn,r8tc. JoinmCjEC; * T ■ ® . *' 

then (20> . 1 e\ ) will A m .4 m C > A C, much more will 
jb'.'F + m C > AC, and m D + mC>AB + AC. 
Now sujmdse AsQ and the angle B A C to remain conslant 
while A B, B C, vary j then if'A; B decrease, C B will increase, 
for A B -h B C will always be gt^ter than AC; and when A B 
and its equals, C D, D F, become indefinitely small, the points 
D and F will approach to the point C, and the point B to the 
point A as their hmits, but to which they never can arrive as 
long as the triangles ^ A C and D w, C have any magnitude ; 
hence the variable lines B D, B;.C, m D, approacn to the fixed 
line A C as their limit ; so that the difference between them 
may at length become leSs tlian. any assignable line. If the 

? oints D and F be conceived actually to coincide with the point 
!, and the points B and m^witii the point A, the triangles 
B A C and D m:G will cease to .exist, for their equal bases A B 
and G D will vanish togethen'; then m C + mD would become 
AC + AC = 2 AG, and AC +, A B = AC + O = AC; 
therefore, the ratio of .m C + m D toA B + A C, may be any 
tatio, less than two to one.. . . - 

Coronary.— -Neither An isosceles triangle standing on ite 
shortest side, nor^n equilateral t|ian^e, will answer the condi- 
tions of .the proposition,! hdcauee the straight line A D, drawn 
within 0e triangle A B C, will he few than either A B, or its 
equal' A''CI. ■ <, ' .■ '}■' ■ 

It is stated at. page 801, before quoted, thatPeppus Alexan- 
;dTiaas has demonstrated this -pro^sition in bopk,the third of his 
mathemarical collections; which! have never seen, nej.^er do I 
know that a deinonstratiqn of -property he»; been .published 
'^ewhere. ■ <>%.:■ L j ■ ■ 


.4- ete,%iia>)stTatiim, A 
fiDff^ymi^e^^]>i^%8ndhy^sap]Mi^'tohedlinwi<ihvd'&^ilauaIlv; therefore, 
A F would, Id consmiu^, incitiufe, and heeiane any Iwgth leg» Uum A C; but woe 
any pven ^uinitiw ^vitted ia inde&nteiy 

(maeqttl^l^,^Anhiuobecvaddv»d^tt(Wliitely sii^ i ; 
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Article IX. 

Ifisiorical Sketch of Electto-magnetim. 

(To the Editor of £he Annals of Philosophy.) 

MY PKAR SIR, 

• 

I K EGRET that circum<;tauces have t>ccurrefl which have pre- 
vented me from completing the sketch of the hi&lory of electro- 
magnetism, of v^hich you have already received a part. Much 
lids been done in this new branch of science since last April, up 
1o wdiich time my brief account gefes, but 1 am not so circum- 
stanced as to be able to give a fair account of it. As you wish 
for the theoretical notices 1 had gqt together, 1 send them here- 
with, leaving it with your discretion to use them as you think fit, 
1 am yours very truly, ' M. 


{ConchiMfrom vol. u, p. *290, Ne\w • • 

Having, in the previous pages, feudoavoyied to give you sutdi 
an account of the expeumental results as have been obtained by 
the labourers iii this new branch of science, 1 will now, in as 
brief a manner as possible, state the thcorUical \iews taken of 
them by diSercnt pnilosophers as far ur, I can understand tliem. 
The first attempt at a theoretical explanation ot lhc phenomena, 
which dcserv( 5 S aUeution, is that of AI. Oeistf^d. Itxaiuiot be 
doubted for a moraenf liy any one«who has read the pa[»6‘rK of 
this philosopher both on the di»scov?ry and jirior to it, that his 
theory rathtjr led to the experiments, than the experiments to the 
theory, ('haucc indeed seems to have had very little to do with 
the discovery eveept ni retarding it, for the thoughts wefe con- 
4*eived, and the experiments devised, some ^ine licforc th‘W 
were made. Notwithstanding all this, I have very little to say 
on M. Oersted’s theory, for I "must confess 1 do not quit o under- 
stand it. Before the year 1807, a work was published by 
M Oersted, entitled, An Inquiry into (he Identity of Chemical 
•and Kiectrical Forces,” and the eighth chapter of it is occu- 
pied in considering the identity, of the magnetic and electric 
powers. In this work, Af. Oersted proposed to try whether elt c- 
tricity th(‘ most lat^mt, has any action on the magnet, and appears 
to have considered th(‘ two powers as identical. 

When /how ever, the experiment had been successfully made, 
Al. Oersted was enabled to give a more defined torm* t»> his 
theory, andhis first paper’**' concludes with au hypothesis that will, 
he thinks, readily explain all the phenomena. Wbeji a wire is 
made to connect the two poles of a battery so as to discharge the 
• 

* See AniMh of Pblhaophtf., %yu 216. ^ 



electricities of tht^e poles, to effect is supposed take place in 
the wire,' dependent on the union of the elecj^ricitles, called the 
electric" contlict ; and it is this action, or state of the 

electricities that is considered capable" of affecting the magnetic 
needle, arii^ ch^mgmg its ditectiom ' \ , 

. The electric conflict acts Qtfly on .the magnetic particles of 
natter* * ^ AH.iion*magnetic bodies appeat pfenetrable by the elec- 
tric conflict, while magnetic bodies, or rather their magnetic 
^^icles^ resist its passage, and are, therefore, xnoved by the, 
^petus of the contending powers. The electrii^ conflict is not 
confined to the conductor^ but is considerably extended through, 
the circumjacent space, otherwise it could not act on the needle 
at a distance. It also p^rfoi^s circles, for, without thijs condi- 
tion, M, Oersted says, rt seems* impossible that kiiy one part of 
the uniting wire when placed below the magnetic pole should 
^inre it, towards the east, arid., When placed above it towards the 
west ; but it is the nature of a*circle that the mjptions in oppo- 
site parts should have ah opposite direction. 

M. Oersted then adds> that the effects ori the north pole 
mentioned in his experiments, may be easily understood by sup- 
posing that negative electricity moves m a spiral line, bent 
towards the right, propelling Ibhe north )^ole, but not acting on 
the south pole. The effects on the south pole are explained in a 
similar manner, if to poritive electricity oe ascribed a contrary 
motion, and power of acting oh the south pole, but not on the 
north. 

/The theory of M. Oersted®, therefore, seems to require that 
there be two electric fluids; that they be not eitJrer coriibined or 
separate, but in the act of ccQribining sO us to produce an electric 
conflict ; that they mot^e nevertheless separate j&om each other, 
and in opposite spiral directions, through and round the wire; 
rind that they have entirely distinct and different magnetical 
powers ; the one electricity ^negative) propelling the north pole 
of a magnet, butt havirig/'p action at all on the south |>ole ; the 
other electricity (positive) proprifling the south, pole, but having 
no power over the north pole. • : 

1 have before said, that I not able to comprehend tln^ 
whole of the Professor's statement, aiid, perhaps, therefore, 
ought; not to send yoti any account bfrit. It is to fee hoped," 
heweverj, that this celebrated philosopher will shortfy develope 
. flie principles more at laige, which havO already lethniri^ to the 
results he has published ; and' there can be rid doubt that in pur; 
suing them he will arrive at other results as new to the worlds ^ 
^poiiaiit to science, and as honourable to hiriie^f^ as those he 
has already made knoWn.^* 

The exflferitt^ts madi? by M. Bensejlius .feew 
ia a former psi^k of this letier. They stfe cont^hed iu ^ lettw to 
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V4 v-ciBecM. iusieaa oi, nsmg a round wii« to oon 
«act the t^, of -th&i^atterjr;' t. Ber.eUu« .Lplo^d 

tends of tin, paa?aHfilopipe^, andWiudes that thevTSrt 

the rnag^o phenomena nnder bett«^. circumstances fw oW 
nation Jian^ the round wire., ^ ffie pohdiusioais, that the inter^l 
xnagne^ state of a transverse s®iJti<)h:.of the wire 
may te represented by two magnets placed with 
their opposite poles together as. in .the Sgure : so 
that if the wire used he square, it wiH then be a 
met^lic paraBeiopiped, through which the electric 
current moves, each of its angles will be a mag- 
netic pole, Moal in extent to the!ength of the 

d'Vt'nrni'iVk,!'!. k , 1 . tJ 'xl. . . * 
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parallelopiped, through which the current is passftig; the opposite 
angles will be^magnefic poles of the same kind; wfaiirthoS 
which terminate the same face will have different polesi 
m passing a n^dle round the wire, four poles should be found a 
north, a isouth, a north, and a souths*^ ^ ^ 

M. Berzelius remaiks also, tlxatit appears each electricitr {far 
he supposes fwo) is represented in the wire by its own ma'onet 
and that , each h^ ifo; analogous tnagnetiq j^ole turned to'^tte 
same side as regards its direction. It is evident, he savs that 
the ordinary magnetic phenomena <Utfer from those of a current 
in this, that in the latter case, there is a double and inverse pola- 
iily, while m common magnets there is only simple potoritv, and* 
thougb the .double magnetic. polarity, may be readily imi4ted 
artifici^ly, there are no means known of imitating bv electricitv 
the simple magnetic polarity. • ‘ 

M, Berzelius thinks that this exposition explains all the pheno- 
^na ^at have yet been observed, and ulU explain all those- 
that shall be; for, lie says, ^t is sufficient to foretell all those 
ol which the conducting body is in this state susceptible. He 
consnfors M. Ampere as quite wrong in his conJ^cturU, and the 
hypotheses of M. Oerated, tiiough ingemoas, vet very inioro- 
bable. It IS, however, probatile that. M. Berzelius, has been 
himself too hasty in bi^ conclusions. The state of tlie wire indi- 
cated m the steotion above, is utjterly incompatible with the expe- 
lainents of M. Oersted nud ottere, as may rtedilv be seen te 
reference to %. 2, (j. 7, «, 9, ». P1.,L< 

Senes, and , to the phenomena they me intepded to illustrate, 
ladeed it is omy necessary to. iexperirmjht with a view of .ascer- 
ta nmg the tear supposed poles in tlie angles of a square wire. 

aiid. It wilbbe-immedsately found.tha^mstead;flf auv particiW 

angle exhibiting a constant polarity, it will absent ’tlie plieno- 
meua of cither a north or.south pole os the needle approaches 
taroin ,tite one or, the ottier side , towards it. There can how- 
ewer,. he but litdo (foubt that M. Bers^ius w^ comrct his ©pii 

\ 28-J, Kew Serifes; 
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!S^S“,«:rs^s&.sutSii»pheX»^ » 

,a ftiog s 1>* l^rtShmE Hume «» ><• «"'!“ “ *”, 

,j«nctiv« wire be e^i ^ conjunctive 

tro-magnetit current j^sing ^ electric current, 

• .wire, it i8 connected. . 

. or npon-ihe poles ot tbe battery wnu w Wollaston. 




.. I„ fte .love *^i'SS“«Twt^iS' 




di«iil«ly eWri«- l-J P'*® ■“"*' 

^ \A <;onsequeotly occasion a repulsio n. , 

M Schw^er, of Halle, has aiso^proposed a theory wWc^ 

'th^ morelpUinatory of the new phenomena thMitha^^ 

oST ThoWpaecdheopposesaBiDsaffi^^ 

r-»y of* 

ffiSew, Wvewlle. *•““ 

that td.expiaw the phenomena, he s^osM^ewo 6 ^ 

in pxist ill each transverse section of the Iv^ 

axes beine jjerpendhpdar to tto.direction of ^.ourren , 
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on^ abov^ teirig HI direc^H^ th^ OHe^ below m tfce if^fiH&sitc 
direction; This |Opposition in the direction of lh:e>ini^dw^ 
current in each oi these axe^ is necessary,' because of thOvabi^- 
lately inverted manner in which the phenomena are pise^ti^ 
when theiieedie is above and below the wire. . 

It is difficult to understand bow the. above theory is to explain 
the described by Orated, but it would not be fair 

here give an opinion on its'nfents, as the account is not taken 
from the original paper, but from an abstract drawn np in another 
lai^uage; ; - . 

The Maiquis Ridolfi appears to have formed the idea^that* 
electricity may be a compound of magnetism and heat, and many 
experiments , are described in the Bibliotheque tIniv^rselie,^ Feb. 
1821, p. 114,'&c,tnade with a vilw of separating electricity into 
these elements, or of composing it from them. experimental 
proofs of the correctness of the opinion were obtained. 


Of all the theoretical views that have been given of electro- 
magnetical phenomena, those by M. “Ampere are the most exten- 
sive and precise, and have been tested by the. application of facts 
and calculation yery far beyond any of the refet.* Indeed it is 
these alone^among all those tbat*haVe be^n given to the public, 
which deserve, if any do, the title of A I'heoru, 11* I had pro- 
fessed to send. you any thing more than a sketch of electro-mag- 
netism, I should have been afraid to touch this theory, but as it 
is, I trust that M. Ampere will excuse the imperfections he may 
see in the following account, iff for nothing’^ else, yet for the 
humble professions of jhis letter. 

M. Ampere, commences by assuming the existence of two 
electric fluids^, according to the tlfeoiy which is now general, 1 
believe, in France, , ; There, appears jto be no' doubt about his 
meaning on this pointy for though ne uses the term electricity 
very frequently, and in a way which might be understood, per- 
haps, as applying equally either to a particuly state of a body, 
or to a particular fluid existing among its particles, yet by the 
use of the term ekcific Jiaids in one place, and by the mention of 
electric currents as currents of matter, it is nearly certain that 
M. Ampere means to speak of electricity as consisting of two 
distinct fluids, which; though the quxe is called positive, and the 
other negative electricity,' are to be considered as equally posi- 
tive in their existence, and possessed ofequ^l powers. 

The voltaic battery is ccuisidered as an instrument prssessmg 
the power of conveying one of these electricities to the one end, 
the otheir to the other end. ; That which goes to the xinc end of 
battery is called positive electricity ; that which goes to the 
copper end negative : these names being retained, it may be 
presumed merely in deference- to custom, and not because ^hey 
have any reference to particular qualities of either the one or%he 
othgrfluid. • ^ * 

' When a metallic wire is made to touch the two poles of ' 



offered'' of 'i^» ' 
■' ‘Qkjv^fety mmh ixt be''* 
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'^|^igis(e*,.<pf -die $artlii.%d' 

;;.,-,^e,c,t'j^^iat » ■'»«¥y- cl^'j^cpptiou'.? 

hWever, 'is'.not-tb'e'dasey 
' rea4«*i', ^ 

.'.■4S|»coi»^;fti>i-l3ioegh oerfaiinly.'ttei'iH^ 

Aiwfere 60«ld fiaTO.'.bfew’"*^^,. — 

wife, Wt^ly; id' the’ , 

. '.jjifSf ^.‘^<■40 W-.€«dowi4, '.widl.. -yet htut ^-itlili^' 

'ft.'to: refer-'to, lihe-.i^trente va, tte^^ 
ponthekfsjdsteBcei it,be< 

! described* 
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^,,"vAit''>p*,;';.63, vol'.' x-v* 

"'.■«gNs®|i,SM4 ,tIie-b»tteiy.'.cont^44s to-c0p,v«y,*j^|?f^.ei^<d%?»fe- 
'l&6. dixectidos it.. 4*4 St the edtow^t 

“ SO^.t^at a' ddobl^Si CUI^ent fi^3ltSift%p’.^.;|lC' 
' i^'., other .1^' aega^le el'eckicity,v'^VtJhg<^;' 

ft^'-lhe ,p0Hi^..i.i^ere' the"^ett«^ww9^ife:' 
add reujdting in that paft^«€ vtl^' tar^ 
isbj^gse pointei^ Thk roaoion would, iei «e«^ hakfc^^U«e at 
md cm may be allowed to 

,«d|Msts depend .on it,^ .as-. M.; Pewited eeii^';.to ,t&adk*;.'ndlfedh^^* 


e|^^]nto.co33^iot^ atid' ako’wJhat beteipiasies 
,^*l^iau}%fe „in the r-wk^,.; But ^ima otibi^ ■ .parte' of, 'M; 
ix^mpm, 'vai^ dil^eid idea'of'ihe'eiectnfi.;Ccu’r€9ite 
gained^' _ttie,'c83i«>*eleeiSi9jtv isjisenaideted ias.cwckmaa^ 


i''«^iltecticuR,.'O0 that 


, , .ji.f^tireat'.^sth©,' 

^ ^peuB%,hy.ea 

, thus :.Amf»i^~m . .. _ ^ . , 

't-icontudoa, wipn epesddn^'of-^^t^' dired^m electiricsd 'cnr- 


iithe tpre wfam 
IVordeir to aeoid 
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ro^^e-49i?<aeg^v^, aa<J'iip^„i»,eiiWfc* 
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Tetrad CopaieqilCil^^ arb«B' tKttsa{tokea of, so ra&iv, 

wsa is ma^': b) ia iii$ic^ dbablf ;&brfaat; aiasts xa 

the adre, 6r:tO'il:^,4ma of ti^ prodactifrtj b^aaaga^^^^hy M;.' 

Ia (he hkianc^^^h jhhaye already giyea ybk ibf (hie fttWs * 
as (hey wei*f dj^wWfiS^ I stt^lioaedthat wOersted first a^ir 
iaiaed fhe instaal .s^bn of lhe we and ^e magnetic needle^ 
lie shotped-’thottl^^^parafiM .h^,j)idwer oyer the aeedle 
whea tijace®aexi^^a8coi»]^eted, conseqaently (heelefelwil^ 
laustbe in pro^ressf# motion, or fortiing a GHrrent,»as M. Anir 
slates, before it* pan become magnetic. M. Awpiere, then^ 
discoi^Fed the feet tl^ two electric^ cuireafe (uaihg the armrd 
in his own sense) we:^ Capable of aCdag on each other; and pro- 
ducing enthely new i^^^ical phenombna. This discbyeiy ws» 
noticed inthe formt^^irt <rf mis letter,* and it was menfeoaed 
that when die. cur^j^ were ift t^^e a^e direction, they 
attracted each other,;, iwhen in different direefions, th^ repelfed 
each other., Hi^e ’extractions and repnlsiisins differ entiMl^ 
(fioan (hose eidiibited electricity ia a state of tension, as may 
h© seen by referring back to the account girmi of ffiem. M. 
Ampere nevertheless bbhsiders them as belonging to the electri- 
city, ■ hat endy when it moves in currents, they are, he thinks, 
dependent on certain properties- ndfieh these cunents possess, 
and are not produced bys^he actiSn^of any^ magnetic or other 
fiaid which the elebtnoity has. set at fiberty. '; Electtibi^, when 
aooumulated, has the power' of camiiag certain attractions mid 
repuleions which are called* ^ectricalj. when in motion it has the 
power of caumng enrfein other attractions^ and repulsions; 
namely, those in queslhDh. • V , . . ■ 

Having then aseeitamed these neW.-properUes of ^ectnc only 
rents, hi. Ampere, in the progress ; of his reasonings, reverted 
back to Oersted's ca^pfimient, ^d removing one of me carrentn, 
.he substituted a magnet in its place. ■ if'he r^uHs .nwe-the sUiom 
as before; the attractions and repulsions were of the same kind, 
and took plafe in the ^me^manner j^ao that, the effeets which 
were known to-be ; electrical !with the*two wires,, were produced, 
when in place of cme'ifftheHv a magnet was us^: only, the. dis- 
tribution of (hs powe)!»,*n the magnet aeemedito differ from (hat 
i^the wire or .current ,;, for that powey whichite exhibited *hyono 
aide of the wire is con^udvafodw one end of the magnet, and 

Now jSm^s, yo'tv’ni:. . i 



"» V te^aioins wuei •itiid sa^'^^ting a second 

fniagn^lbf 1% ^4 two acted in Sre! nsn^^xiiAQn:^ j ^t the action 
fde^ fo-’hf, analogous tO'vtiiat df"two' elec^idal currents, 
.l^jthirt ids Ampere was forced’fegr his ei^peruaents, and tibie view 
tSife na^^tidten of th«n, tb pooohid^' that ah* flja atfeaotions, 
excited by t'lfo wiles'* a wiise -^d a magnet, or tw. 
.were purely electrical, and, ihifihe, Aat ail magnetic 
i^heiidmtena ara occasioned by elecbic curreBt8..v . 

‘l^'Takeh in this point of view, ^ectricity/ah^iSma^etism are 
identical, dr father, magnetic phenomena are a series ofelectri- 
''i^ial phenomena. Hence maga^ism should form a, branch 
%lectti<S(y irnder the head of electrical currents ; but before we 
■ disposte df it in this premature, diougb convenient, manner, we 
£j^ould endeavour to state Wjrat the arrangement of elecfiripal 
Iduirenta m'e which M'. Ampere.has found it necessary to assuide 
"to account for the various known phenomena of magnetism. 

V ‘ The jatrangebient of magiletiG power in a conducting wire is 
so different (o that in a magnet, that it is not at hfstveiy evident 
how the' one may be considered as convertible into the other. 
Currents of electricity, according to the theory, were essentially 
nbeessh^ to the production of magnetic phenomena, hwt where 
are the currents in a> common magnet ? It was^a bold thought to 
'say they actually existed in it, butM. Ampere has ventured the 
-Jidea, and^has so arranged them, theoreticmly, as to account for 
■Very mttny magnetic jmenombna. , ■ - 

A magnet, m. Ampere 'says, is an assemblage of as many 
electric currents moving in plmies perpendicular to tlie axis, as 
. there may be conceived lines, which,' without cutting each other, 
'form closed enrves ; for, he Says, it seems impossible to him 
•ftom the simple consideration of the facts, to aoubt that there 
are really such currents round the axes of magnets; andmagne- 
j-tisiatioahdnsiStei^e.sayft. in an operation by which there is given 
‘ * to the '^particles. of atwl the property of producing in' the direc- 
^ tion of .the currents 'before spoken of, the same electromotive 
action-%hich is found in the voltaic pile, the < electric calamine 
of mihemlogisfo, the heated tourmaline, and even in the pile 
formed of moistenod paper, and discs of the same laetal at* 
'^^ifferent temperatures; ^ 

With regmd to the extent of the curves which these currents 
thtoughj the theory has not yet decided whether it relates 
|ji»’ i^hote magnet,' or to the particles of which it is formed, 
f^a't^tion of 4 ma^ef perpendicular to its axis be conceived, 
the biifrente^ ^itaated in it may- either be concentric, in whiph 
Case they wiH taiy giMually in extent;'^ or they may exist round 
ea.ch particle, "in vmioh.';case they are,, of nniSpn size, but very 
.minute. It app^rs from calculation that eithi^, of these arrange- 



iuehts wb614 - Mi I 

beHeve, melinedifed:a4opt the latt^rf^ i ‘ > V , 

tJonceiV^idfg^a’^dgaet thte tol^'lhrmed^^m this way'^^^tejptric 
currents, la^d exipjfepmeutsd resnlts obtaia^4 by 

the action of a;Wire ^d a nif^net oii^aach othp, if6neend ^#ie 
magnet be presented to one side of 4he wke>, it will attract it ; - if 
to &e othat side, it wilL repel it..; The reason according to the 
theory is evident:' the currents pass in diATerent directions* on 
the two sides, pf the maghet up on one side down on the other. 
When that side is towaras the wire in. which the currents move 
in the same direction as in the wire, attraction takes place; when 
the opposite side is towards the wire, rej^lsion takes place, 
because the currents are in oppysite directions. If the magnet 
be turned round, ahd the other pole be brought near the wire^ 
the direction of the currents in the magnet will be turned disc, 
and motions , opposite to thofee \yhich before took place will now 
^occur, because the place of the sji^iiilar and dissinailar currents 
has been changed. * . 

In consequence of the idea w’hich had been formed of a mag- 
net as an assemblage of electric currents in planes perpendicular 
to the magnetic axes, M. Ampere endeavoured ,€o obtain an 
imitation by forming a spiral or nelix of ^vire, apd passing a cur- 
rent of electricity through it. As the electricity traversed. the 
spirals, it would nearly resemble the. different currents in the 
magnet; and the effect of the obliquity of the spirals was coun- 
teracted by returning the wire from the extremity down the axes 
of the helix. This instrument has been descrilied befbie,t and 
the similarity of the effects produced by it to those of the magnet 
stated. ; " 

It w^ould lead mp fai' beyond my original intention were I to 
extend further on this part Of M. Ampere's theory/ nor is there 
any occasion ; for I am sure aU those who are anxious to under- 
stand or pursue the "subject, will think it necessary to read M. 
Ampere's papers ; and for those %vhO may tj;iink a sketch suffi- 
cient, I have already said enough. Let us, Iherefoie, notice 
very briefly that philosopher’s opinionfe on terrestrial magnetism. 

Naturally led by his elaborate views to substitute terreatirial 
magnetism for the magnet he had previously used in esperimOnts 
on the wire, M. Atnpere was induced to suspend a ^ circle very 
delicately, in hopes the earth'^ magnetism would make it tra- 
verse; for as according to hisv.theory> wire and magnets moved 
each other, not by any supposed pole , or point of attraction and 
repulsion, but by the attraction and repulsion df the cuixents 
passing through them, he hoped to be able to make a current 
^nove also by those he assumed to exist in the earth. ‘The suc- 
cess ol‘ this expeiiment has been relaied,|; , apd was certainly 
sufficient to make tihe author trust very confldentljv to a theory 

* Journal Physique, xcii. 163. ' ♦ * . 
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Qf'jbdng adduced' 

, . ^ ■ tbs* ^»Jtje®t^i^1PW:T^^swh ?« tbose M. Aw*- 

I »Ajaes to^e^ist ia thp j)D(ft^et, are s&ffiii^'lto-acoo.antlbir , 
, }'" plii^oitiena,firesi^ted it^' But tbe-tnipoiWt codclusi^ 
||t. An^#PPWI€S.at^Pto itiB,|hattlie ipagttaiwm of l^be ear& 
.^itlielf ‘‘^p.naed by ^rrents pf M^ricity, ■arhibh, bjoying firom tbe 
" to#5^sJ;h<}-5V’estt«aM4 «*«■ at rlgbt angles to the. 

,f^u^1l|^:piendian. Tl^e ift^ey exis^are ooilaipared 

Vbtph iWEiuld fcMind in a -iw^-taic batte^ if its two 
wei 56 , taadp nmfi^ Therp . »» siptbing probably i» 

■“ wbipJiiPao ,b>/i!Msb>Pa^ to con^uAiis conductor 
ly tbe Metallic -wife^dt^- Aip^ere hsii 

i^g;ae^^‘^.,aitd l^^up^Stesit'^ that the 
pif the ihp .globe ni,^ be' such as to 

f ihs’til^'yi'bSWi^ J^e a girdle round the ear&^ which, 

Qi^h''hdu4)os'fd. flijppaiS^ycW, wieak eleipeRts, is suffi- 

^f htly ijtt^riyl 'to^pro^pp ^e elfects V terisestrial niagnetisw. 

primes « aTO§^,yari4,l4db, take placp id 

;tt;yTOa^ e^l^h ,tb«: efewgo of d^ection of the needlfij. 

gpperaV^Won, ^d£iw€r^;'is,,i«^pi!)^d to ^ist which ai# 
XI ,ptc^«ang\ the ; purr^.,Q£«?i^^ in a dhectiol 

appr6a<^ing pa^lelis,in,withothe. equator; and the variation is 
.Sfuppoai^, to dej^i^d Xl.e of pxids^ol in the cpnti* 

^ntsd'r|^ipps|f^he:^ijW,;,'’ '' -. , ' ’.'' ' ' 

'fhe dlirhSfl Wtitioh is, !?0a|d<fered as dependent on the diurnal 
5^i€uige of tBj^^^tttre, hi. the superficial electro-motors of the 




n^teri^s aye considered 


^$ia]P|td8»hg pat , Electric., carrots actildiy exist in the masses 
ypch,,i^roPe.pJap^iy4n|stellarglpb8«,,,M*Am- 
Bpss^l| ,t||t th^^^^ a^^etinms be iso 
to, jaahP the heat i^jch h necesshtdy excited rise 
la'thii^ dale; .a'jpwfhanent incandescence .with a 
he fpe4oc^, .w either, eotehestion or 
tj?;taSpgf,’ '“ ®fiy w.c-^t si^lose,’* .says M. Ampere, 

■ ' ’ bs&.are sd Pdy because oftne small degree 

'aC' j' -iA., ' 


. .,... and' find 

heat mid light of 

- - '> a • 'X ' >’''.11 ' *» '■' 

for Jfe/ulperfections, 
* iown papers 



. Buph,;^., 

©re’s theory; it nfiedl ltdt aea^X ^ , 
g«t^.e%j,as' to ah ea^ylt!a|d3^|^,_tl 



imij 

assumed tlj$: 


'I mwfc‘ 


in this resp^ at«]^ at ifT^<|r|e ptene^on tnan m.im 
whht success, it is ndt necessiary 


[To the historical sketch df electe*magnerism with \^rhich % 
have been favoured hy my anonymous correspoiideiife^c lshali add^ 
a sketch of the discoveries that have been made by Hr, Faraday, 
of the Royal Institution ;.i\ the memoirs which contain; the 
account of these ’Very important^ experiments are contailteilin 
the 12th volume of the Quarterly JoumaL — Ed.} 

Mri. Faraday’s attention was tirst directed to the verification 
of the results obtained by previous experimenters as to the 
attractions and repulsions of. the nfeedle by a connecting \Vire: 
in attempting this, he ascen^alned that the position of the neodte 
with respect ta the wire gtektly modified the effept^ produced ; 
he ascertained that the apparent ^attraction of the needle oh one 
side^ and its consequent re^sion bn the other, did not occu^? 
under 111 ciroumstahees, but that accordingly as tho wire was 
placed nearer to, or further from, the pivot of the ne^le, attoi^ 
tion or repulsion was produced on the same side the wire : 
this will, perhaps, be. more dearly understood in the autbpjr^s 
own words .* /Mf the wire be made tb approach perpendiculariy 
towards one pole of the neCdle, the pole will pass off on one side 
in that direction which the attijiciron and repulsion ajt the 
extreme poipt of the jX)le would give ; but if the wire be c6hti- 
nually made. to approach the centre of inotio^j; by either the one 
or the other side of the needle, tlm tendency to rpove in the 
former direction diminishes ; it then becomes null, and the 
needle is quite iridiffetent to the wire ; and Ul^mately the motion 
is reversed, and the needle powerfiilly endeavours to pass the 
opposite w*ay// / ’ ^ , 

From the facts which have beeii now stthed', Mr. Fai*aday'- 
concludes, that the d^^atre of magnetic actiofi, qr true pole of the 
needle, is not placed at its extremity, bat in its alis* at a lUiie 
distance from, the extremity ^nd towards tb^ middlevi; that thi^ 
point has a tendency tp revolve found the an^ Necessarily, 
therefore, the wire rpuhd the ; and a^^the saihe effects iu 
the.opposite dxreojipn take 1^^^ with the ptbbr pole, it is evi- 
dehtj in^ihe OpinibN of M that pole ’had the power of 
acting on th^ wire by and not as any^pcart of the ifeedlOj, 

or as connected witll the opposite pfffe. the attractions? 
repufoions he, oonsi<i^ 'men^iy as exhibittepi of the revoly|iig 
motion in different parts of thWeireW ; ; . 

f(f will not bd necessary to foUow^Mr. Faraday through all th% 
difficulties W'Mch he h^swl to P<mtend: with, or to deto*e everv 




' tfeft on'0'*'pfel'6^ '" 

;;;ii^ifeli'%'teja3ii^^ . 

' ‘TOtr'Wjfh'^‘%e 'bSber ' 

tfemG:rf€'4p' so'^s . 

0» btti^ng ',i|^V ^nagobtilfe 'pbtb'''fr6'm%lii& ' centra-' of ^ ; 

olF- m* 

a circ}e|^;^stiH:MY^g^t|t'fe^poK^';i^^ ’eiflier ■» ^ 

■one'’etlK^':dyI'tli|p''^lief;-afc4i^)^^^ ' 

' ’i:^Fj||^b"ibOTbn''aif 0 ^ tbdt^cibl'e to whs^; 


- tbtate^^m ...._j^_^, ,_ 

.witch4|ing 9i^^tho;t^bi^_'&ild:let;its'C^^^ the ' 

Ive ^bpVe^ would 


^b 'tKe wite, the nblrtlx pblb 
'* riu the ptW,- Suppos 


'0x6^00 ■wiU""1ie, reverse' oF the^fiarids?'" If the Wir^ be 
a&de:fssit, ao.d'pje |oMhiov# roiwid it> ^e 'ritotion is similar, and 

fv/’'"-' ",’’■' 'if-'''' ■ -■' 

f’Gn#|iinit3^'%t:^i;^t' 'fjle-n)iimemas ond . 

highly %ndods ^^d 'id^restin|':p'xpenaitente ^idh Mf;. Faraday 
■has made with ahd yi^lfes^.ha^^ttg tmp jor more of each, 

,_^d' aTOn^Bd'’^' difif^i^t'^lvarai ■' '■^heifeiflta'VbrBome 'of these . 
e^l|^,Riiii&nts’.wdife,^ thWM'eell&v’itisr^d of’''^efng';ehi)?aoted -by , 
'wib'e 'attr^i^'hy'ih^t' blhtres.- '"o^ii^edt^'-'we'te npfe • 
a&i«^&^eiiej^-by esadea-, 

coft&'ae th^p} course ''V tte directiiyn* in Which th^ . 


,n1toi 


_„, r^a* on sido . 

tD'''tMllfihOr-t^f'''theih,^^' fe';!«&5‘'abvi^'',.'tho-;'3^^«#^‘ imjMlw- 
diaife'hfc' rt''C*i^^,’''th^^jiiW1sW -l&h 


V ^Thereare sotiaeresultSi^adn^^&etheWtyoirltli^wi^^ 
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.mttj^et'.of/ISI^^^p^ip^^ |fr| 
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sepQ^ted 

tojiwtace the.-po]^iiw,of^1i^^r^e 
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with equd . force ip eadi of.|ttc ;o%le..'j. Thfil^ it» 
wodii 4^cri%.f0\:^.'each i-.-lbafc 

let the >vire hp cppsidered, las^feei^ ipto a tii|^>aat.it is . 

theae circlep recede; ftom eadi,<^ diip ,exterii4 i»ki$, wh^p ,; 

in the, centre of li|;i 3 B^;.their,C 0 H;ve^ ,t0ge5^eif^,d:^un«d8i^ 


the pole are .most e.defgetic iB;the i;:«ptre iofjithe rin|^ 4 Qt 9 ; wj^h/ 
the wire;ie^,fprme^V;iind,tfe^h thh^i^byettient hmhe-appji^^;?. 
ance of attraction odiope eideiof apd of mi^lsiopj-jc^^ 

the other, it is, alwayfepei pf rotated; hei^ tW,*^f^ac^ 
what,. are called pble^,{,-and>^e ti'aniidop j^om .tiyf poles .df-a 
ring;^ the poles of helices ai^, ,cleaiiy imade pht., ; ,' ■ ,v .' 

This expCMaatiori^;pP the, .electror|^a^eti|s,tihen'^lloWed,:% 

exp^imeatai;,iUust!^'0h6j. apd.it ii^^auem'a^''ch^&red''^|a' 
the copanoh in^rei^^ the .^^fdahee Mr.J,'Pai'aday:fe^]g^!ps;^ 
think afg^at; pot he ner^heWs jpeotiops dopie » 

among, 'them, are tha fblloadpg : The sKcilar. pples^pf ma^|i^ 
repel at most, distaoede, hnh^^iC^roiiH^ht very .pear td;|ach 
they attract 5 this at<^cdpo\ii,pot.|t^g,..fftd;,it 
of dissimilar ■ pole? in npt^lipducJhg^^aay/neiidiiaMmg 
Two,, dissimilar.. poj^,.^wi}t-,!^e' i^^,'p;,ced^n;^u^^y jc^^sn ■ 
filings wheii' separatCl.'jrhi^. tpgeimeji ;th.^'fpfills^^/‘tefc&^p 

nearly so much, biit two' sidmar poles wtU take^ an Mmuc^y 




eWrlls-it'npt^d^d^afthe 


even more, yvhen'tt^thetr,. 
not produc^,J ’ ' ** '' 
effect mentiphi 


inductive action of,J^ ^gpew.nppw each pth^r ' 
Nh'.8occ^p_tteh^^phy‘^|'tiid^^«>pts,,.||’ ‘ 
ties hf co« 3 B^dn'cylr^r*rna&ta.|i® 


magnets, 

ducting ’W4db:| 
success., ■’■- " 

' >.Tbs. enfipppi^.' 

effects- 
eadeayQUl^^'W>- 
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|teic^. the 0 I the int^e^ pDldiOh the wire wae 
■Slwej^ iedepe^deht of the Kue jotoihg thee^romefl or poke of 
the ntegwet; k vres conoludm wet Jo those ziiiOii<me whieb 
tfoold ptobiddy be prodooed by the eaxth^^ eU oonsideratieti oC 
the raegnje^ siKes might be Ojisptted fqr the tbae> and the pole 
esonsid^ed as a pointy the position Of which is indicated by the 
needle* Mr. Faraday does not appear to lay much streaa 
nn the existenoe of magnetio poles in We earth, but is rather 
iodlined to oonsMei' them an apparent only* and the result of an 
notion analogous to that of the ring berore epokhn of ; but he 
* neems to assume the dipping needle as indicating the resultant 
of all the terresfarial magnetic forces ; and, ther^ore« as the datum 
on which to commence, Mr., Faraday has made a mistake in 
giving the dip as 72® W ; it is otdy 70° 30'. The motions,, 
however, do regard the quantity of dip so as to be confined 
to a certiun range, but probably occur in any part of the earth. 

Judging from the former expetiments, We results expected 
were Wat a connecting wire would always move laterally, and lu 
a plane at right angles to We dip : Wis requires Wo wire to be 
perpendicular to Wu dip ; if removed from tiie peipendicuiar a 
Bttie way, it would still, however, move, though witii diminished 
force. To get Wis result experimentally, a hi inxoutal piece uf vriW 
was tuspended fimn We coiling by a siW tliread, its ends dipped 
into mercury in two basins, and these were connected witli the 
voltaic apparatus ; tiie wire immediately moved laterally, and thutiu 
every azimnW, and We direction of the motion was precisely tiiat 
desenbed in the former expertmenis. Thus when the wire was 
B, and W. Wa F. (<fld to We zinc, and the W. end to We copper 
plate, a single pair of plates Ifning used, the motion was towards 
We lyi.; aheuthe connexions were reversed, the motion was to* 
ivaids WoS, WhenWe wire hung N . and S. the iST.end to the zme 


plate, We S. end to the copper plate. We uintion was towards tlie 
w. when the connexions were reversed toivaids the li. and the 


interucdiai e positmns had Weir motions in hit ermediat c duvet ions . 

An apparatus was made use, of in auoihor experiment resem* 
bliug tiiut desenbed for We revolving motion, but larger and 
niore delicate, and tlie moveable wire was made to form a greatei 
angle with a perpendicular than that formed by the dijipuig 
needle. In these circumstances, tiifc moment the communica- 
tion WAS completed, revolution began, and contiqned by the 
nu^ietic force of the earW alone on the wire. 

Mr. F, deduces from Wc^c experiments, the cause of the 
direction taken by Ampere’s curve. Considering it as a polygon 
cf am infinire number of sides, he shows Wat the attempt ot 
Wose sides to rotate by ieirestriai magnetism would place th'- 
curve in W© positimi, M. Ampere foutiu H' to take in his experi- 
ments. Mv. Faraday conelndes this pdrt of his note by stat- 
ing ius ex!)>ectalioa Wat in every part of We tiirroBtnal ^obe, 
aie electro-magnetic wire, it left' to We firee aieitiott of terres&nal 












{mtfsed th^di^h ;k! 
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eleot^ i!i^^ 


wiai wfi toiir it’ 'Sjra^ m; cotttecit . ;iai;^*?feire« Wptt d^fed Si# 
flSstal iiifli^ ete>sfttt«Mi3i ^(^|Sd tl#«Q owibg# , 

sive ■ attf actidii of 'roe oietcti^; •©S’-oltss^/SlspM^y'il^ls^^ 
observed 'tlW!-eTei^'®me tb^'-dptraH^ibas 'W^ripoaii&tBdy^'^dlraME , 
eletatious ifhewi' diaSid^ed^ao‘#at'i^acl^ei^ 
df ft poi^ott of the wtight wfore drt^jpeftkii^ ffi^', 

^me^iotift ’iSe elbi^0na:,iC8feumed^eir*piiginid bb&r'^ H ' 


r6ttiftms'’to’be deterimned. .'i.-/'' *:■” '■• ' ■■'>N'' •■ ''ifl;,' ■■■■_ 

In cOftolt^ng ttes unpbtfect sl^etch df ' the 
FftmdnySi 'this apwr aRd'’-'lh'ter^Bffy!iraaioh'‘of jsdono^,^^^ 
earnestly reoo«imeS4 Siih %continSft nis '#fei)eSe^{od: ,a 8tibj«ei; 
whiieh he ha8 so aSly iSosi^ted ;toti feta^ftd’ by disco^feiiW 
iS'at are 'in #e highest d^r^'cni'ibds'and'‘ii^p6;t^f,\./ '’''!^''ls 


I A» 
]M3$ed b 


■ ' ' ■ -f '' riSCv '■ ;'"'V' 


does he bhi»|i"'ioO(^'"tti?-:^%ieaee;-to';Sda'^i»S^i^^ 
ftiiHids 'apptfflff V jj^tj^^’hoj^fioda-: .;iten ' 
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^|^'Q^n8%trddu^ 'Bhiioao*" 

' s -f^e. v(}f4|teel oril^wi filings 





I'of; la^f^iy' .firoft#5abe<t oy 


_ on )ny part, is . 
jKine tkeni we ^tand 
'^TMe anl^ebt ofpoj^iis liaa iebeiy^ roach of 
’.my.‘ii|t!^^tionVknd''TS'hen cp^.to bb detailed, 

■ iperlal^ .ift'witl be s^d to' better p«r- 

,'pose'ifithis- ^ece8d^;field':^'i^ JBv^v: .■’■•is,.'-; ,• t ./ 

I^' writer has m^ifed, ‘^aii the sfebl he ^bd had bo magne- 
tism ia its, eOJipoBiribia^ ItecfeSiSe it did not ‘attmct . iron Jilin^s ; 
but hbwrfio^irpiis atb the ii^^ncesV.where mai^etijpn obtains, 
and, this pib|brty ^is;ejfesebt. annulus is 

highly magn^c, bWl have hbf observed any tendeney to attract . 



thb‘.i 


birbugb sn^ a fluid, was a^rded by its efi'ect upon 
neBirf deedle^i” ' Baif it is -fteedless to'extend obserya>- 
tieij&^ftfak^hscription, whj^ we know^'posirion, jitx^ positfon 
with*¥^a^^^ hamb^rihg,’ sbdwering, twis^g, &Cc. all 

, corhwanicatj^fiinaghetism to^stehl 6j;«on; and it is more than 
probable that‘.magQ^Sia is i^ver absent from iron, and that to 
this itbay/berbbbibbd ^ s^bn of'ferrugiobbs bodies on the 
jBte^et in'yifMoh, i^eVf ^triictiye eflbct seems mutual. 

, f .;1 fv;as nb^-^ridt^lt. of the action bf muriate of mercury or 

citt '4vr«iiaiiiiniibffj’'tn iftiTnnhRia 


to^’'a*£^^i»d to 'the' 
that ' 

^oa''Sepambfii;>tilv«t5jfem 
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unliiQunded power W|)kh inm eKereises otet the domatn of 
metallic salts wQuldRt^iidif be a iMsconery. The cause of the efibct 
is the only legitimate aulgeot of question, ^s to the phsanomenw 
of the bars immersed in phosphorous acid (B. M. seems to hare 
used plimpimk acid)» I hare simply stated the fact as it oocaired 
to me, aud becaj^e the object of my senses ;*aud the same ubser* 
vatiou applies to the platinum wires. This last was witnessed 
by several persons as well as myselF, though it is neither for nor 
a^insi the general issue ; neither do I mean to insist upon tliis 
pneuomhnon, which may have been the incidenttj effect of «n 
impuritif in the solution of nihate of siK'er ; but that the pheno- 
menon did occur as 1 have described it, I «3u must unequivocally 
assert. • « 

I have notliing to do with the meie hypothetical part of 
B. M.’s paper; I must, however, stigmatize the expression 
lallacious ” (whicli lie, however, .with one exception only, has 
proved experimentally correct), aud “ inferences unwarranted 
by facts,” to heprecipitatit, rude, and ungentleinanly. 

1 have tlie honoui to be (in haste), Sir, 

Yunr obetbent servant, 

J. MimR4Y. 


ART10l.t XI. 

A 

On C A j^MiuMy and the Uahitnde^ ot nme ofiU Ores, showing the 
Mvan^ of deterfnifi, Ihe Pieinence of ' the sUeial in Ores 

of By E. Clarke, LL.UjProfcbhoi of. Mxucralogy in 

tli(* University of Cambridge, &c% 

(To the Editoi of the Annak of Vhtlosophif.) 

1)£AK SIR, Camhidffc, Jan. 

1 1 IS now ueaiJy two years since 1 coinnlimicated to ib^* 
Editor of iho Annals of PhHosophi/ a discuveiy (since fully con- 
hinn'd b\ much abler clieiuists than mvbeli) of the presence of 
Ctufnuum m the DerOi/sfiire oicR of zinc.*^ As I believe thattlie 
rumjdef r reduction of tKis metaland itb exhibition in the metallic 
have not yet been acemuphshed* by any chemist in Great 
Jhitain (all the specimens of it that have been seen, coming t6 
ub tiom the coutmont), 1 shall again ctiU the attention of your 
<licmical reoderh* towards the means we possess of effecting 
tins objert:, especially as 1 have since discovered cadmium in a 
gi^attf variety of bulistances ihuu-1 was at ttrsi aware of, and 
have it in my power theieby greatly to facilitate the m(>tms of 
procuring it. In one Single iustanocp and ?ilmost accidentally^ I 
- # * 

• * See Aiiml* kVt Aw* V a»tt4 Pdv 18, 1880, 
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^ % this^sSe-- 
and fiil tfee 


< 'Btfor© I Jpto X ^ ^ revival, which 

\-rf> rrW-'rt* 


fija^^) tifith hifdiozui ga , „ j.„ 

Jji^^ii«!Cti«g the feme p^ - .^ ^.. „,,a 

to.'tpve-.it a re( hrat. ...- - ' , ^i, - ,u^C niftidlir ■(uhnura 
•SO ai' to prevent the f-’ {* ',„ siirfoe.- o)' iln* 

■seeiBs' apparent m - '; ' > ,o<-iuse '.b- >iuan- 

,gla^ ves&i=-' ,I have said “/r"'"® ' evamuuUion atter- 

Ity.is too slnaU to allow o f J .aetiObc 
w£Ki!4s> ,a»4\®^®® revival^ n>t of the caihmum. froiK >.=' 

ap]^afa»ce is pwmg to oxide m ’d 'n the manufacture oi 

<^e, but df anothei bil Jon, relato f an 

tie’^kssf, Anothei wa\, j,j obtaineu a sight of •lu'’ 

^t^ment‘hy wUiea l uiioouDieuiy *0 he liavdlvvif..b,e 

■ jS^, aWtougliin.a quanUty so ' following un.-.n- 

Wthe^ab-.i eye. ltw^£com^^^^ 

ner; A smaU quantJ y. of the j ■ Kiecned m 


ner; ?l.f Viece ol‘i being steeped m 

solved m mamtic acid ,; ,,!iet hetweeu itie 

fee solution ^^^■ ..Intin.m oil before tlic Wmc 


of tjhe plaj^tmea; .wWfe» 


■ 'observed^'^ , 
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wijtEjaTi^ty'4p>t|^g\«yp^ ., 

aqd <|«ipcM»^iSng.«oarae% oi 't&fcioi^vQr I "ft-- 

IpiiguWoir# atS 

tiTOe,i*then 

the fact oi di^oov^r^ of 0 I 

this illustrious chex^^ 

iiUxking property i», th«'''s^tal,^ t|^, 

,as, oHaiaed frohi' those <?re4 Jpv-a, 
u; oJvod from nim dated Febrouiy JOr^iWotif^^ 

s fixed at the tip ol the blue flame it 4 gradually 
vo3ar*^i7t;s, ond is carried aloo'; ihe slip of p]atoatCoalip^ it,W||h 
!’s p^''(/5iii{»r r/^rlttisi' .aonaj jir>'Co^Me in u that ,caiiaO|i.W 

/’;\*/.'^kf'ii b\ o JO n'iii ‘*s or o*' > .tr A,'*' Indeed so 'StrikijOg 4 

Oo' mao'fi-v ' it^ou 1 ; - .vpj oie-j containiiig the 

.ni . j>orr'Mis ot "h . d >; riot ,>i ‘ts presence in'the 

an, ' ^hiuofjr {j r' nv.>.ds no odn:r test? ’ But 
i'i a method o^’ v.t^dng ^!}Oi^e miiKirals to the trial 
nldch o.os to me’^ pniVrable to that meh^ioned by B^rzeiiifis^ 

’ usoH hanmi for a support it h simply this : Triturate a 
j- .i’"j4<>n of the silicMe or ,\htK>f'^Ac of supposed ■ 

£no*'.nnai{^<i,t.H{tu, and ijkuie aboat the jrtJi qT a grain of |h^ 
,der upon a slip off^aia Jmi^ Tixm dmoi 
e- caodh* lovvurcK it hy iucan'«> of the bloii-vpipe; pi" an v 
'->6 i)c present, it oxide will redo"‘ed, voiatihzedi '^nil 
’ w\{\ h de,>o>:iied upon ftie surface of -platirm^ 

V 'A- the poiJO ' ■ d'Uii hdvmwu oohmr behn'o meniRmccl. 

AuotiuT '>Mo - v.h ^ th« pi^ence r-f cadmimi in Jk^,^ 

ores v^^o/r . :o. far m simplicit) and certninty^ 

dm to ih\ A‘>jf ^ lids consuls 'iu dissolving 

bmaie$ of i. gekitiwing the 

getting rid of rtn excess and addGtog^ diatilled^i^^ 

then reuu>-<ii4g ■•>‘*jy 'tnt'tals that i3^^.,#ilhprnc^jtate,^;^^^ 
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on CkMuk. [Feb. 

the Eolutioi^j. ^ith is to tie into e platintun 

' capsule, contatomg <t piece of %im^ * ThI citdmm9n, if any 
tie present, wiQ 6oat orcr the interior snr&oe of the capsule 
with a precipitate of a dull leaden hue, and will adhOre so 
firmly as that it may be washed, atid thereby freed from any 
remainixig solution of zinc* Muriatic acid being now poured 
into the capsule will dissolve the lead-^coloured coating with 
effervescence, and either the ^arhonate potass or camiic potass 
wai yield a white precipitate, which, by heat before the hlae 
Jtame of the blowpipe, will exhibit tbe remarkable character 
'already pointed out, aS characteristic of Cadmium* 

As jt will not I hope be long before some of the chemists oi‘ 
Great Britain will ohifin cadmium in the metallic stale from the 
ores which this country ah 1 will mention the localities of 
some of them, and give such a description of the miiieriils iii 
which I have myself detect Hi the presence of this metal, that 
there can be no diflSiculty in meeting with a supply of ore neces- 
sary lor the experiment. 

The Ctimherland Cave^ near Mat foci ^ contains both sUuafe 
and iarhouatc of zinc, and both an cudmiferou** I have n'teived 
from Professor Sedgwick of this University, specimens of both 
those minerals, whigh he hi>'is^h brought from that cave. The 
carbonate being the tnost u] Miidaiit, 1 will desciibc this first. 
All tbe carbonates and sihctUes of zim louud in tfao CmnberfattU 
Cave go by the name of Cafmniiw, and are promiscuously sold by 
the dealers iu minerals, cither as etectric or non^vkeinr Catmune, 
just as the name best aiis’^/ers the purposes of sale. Iltuco 
arises that confusion in cabinets of mineraio^, whose owners,, 
trusting fij the deal^?rs, bav«s not given tbemsrtves the trouble to 
exaimne chemically the specimens they have bought. Nothing 
can be more easy than to distingpisli between s. carbonate and a 
silicate of zinc^ even whteu#thej are not crystallized : both are 
soluble in acids leaving no residue, but the first efiervesces upon 
th^ immediate action of the acid ; while the second, exhibiting 
no effervescened, forms, as tne solution evaporatts before a Gie, 
or over a lamp, in a watch glass, a transparent jelly. 

The carbonate q/' zinc of the Cnmimrland Cave i« often sold 
a sUicale* It is a very compound minerd), consisting of no less 
than three distinct varieties of the carbonate aggregated into oat 
mass, besides ^kna, fmr, quartz^ sulphate of hatyies^^ and 
other bodies. To speak, theiefore, of the specific gravity iff such 
a mineral would be absmd* Of the three varieties of tbe 
carbonate of zinc which, if' coutaius, all are cadmiferous. The 
Jirsi is of a honey colour, exhibiting a sporiy fractary, and a 

. - « 

^ Small flaUeued acicular crysialt of ttie snlphote o/hariftes ard seen in the cavitictv, 
opaque, ta»k oi a iirhite colour* Immersed m inMAtifj wtid tlienKs cryiitale eflTervesce 
owing to ijome earthy Lttrb&nafe by w^ich uwy are coveimd; but th^ beoowie 

afterwards tvaneparent, and eitbibttlxijg their true dharacters before the 

blowpipe. « 




Jboc^i extawy iii^W{i)®i«Wc«**^> ina,i 
as if the ati^^tfsoo^-^e b^ein 

flowed Q.vet the attffaoe8 >^;^o$it;|^vitisfc The i/^ 
earfliy, ot an^aceoas hody;?^ cd&ur, 

solahle, with' the mdetlirei|^i^rveii^ac(?,"ii^i^riati^ aa^.- jM 
tbeaOj contain rather less dlrakbne i^|i;jCenty;^^:efj:;ar2io^te cad- 
mium : ipaomnch that has hj^n jbit^rated.and 

exposed upch plat^mtm'Joil^j^ike of ^^cme before 

the blow-pipe,' the pipqf hf^idie pi:e^Bnce .rhf is A^e 

instantly apparent.by me testalrc^y'raentii^ed.,,' V . . ., , : 

l|3tthe same cave >^ere this >cr^^fcis ,f(mnd> Is.&und 

another nuoeral,.cfll^ alw Qatan^ue, which js codm^^oifS /rhnt 
which instep of beih^ like!;die former mineral, 9. .cMtmatei^ a 
silicate of sdAc., This occajuis more rarely;, hilt th^ mine]^ , is 
crystallized, 4nd very pure, and gdatinizeg ;ih nzurmtic acfd; in 
the most perfect and transparent manner, haing slowly scduble, 
in that acid without any e^rvescenc®.* This mine^ presents 
an aggregsdton.of small crystals, whose fcnmis cau®)^ dihtiBcfly 
be ascertained. Externally it is of a grey colouiv-and t^n 
broken, the in^rior <Sf the crystals exhibits the sort, pf radiated 
or stellar structure, which chhrac^eflzes one variety of the <;«»•- 
lomte; and the two miner^ so mnch resmuble each other in 
this respect, and in, their lu^re and colour,, flxat they may easily 
be confounded. The spec^ gnivity of thecsi/icate Cstimatf^ in 
pump water at the temperature, of >50° of Fahmnheit i^ui^ il'dfl. 

Possibly all the Deriyshire' cankmates zinc cd.i)taia 
cadmium, as well as some of, the si&aies. This metal appeh^ 
to me to be so decidedly present injhany of the ores used in,dur 
manufactories that I have reason tdihelieve it exists also in flie 
zinc manufactured from thOae, ores, ; for, if a little sheet zin^ihe 
scraped wifli a knife, and the powder .plap^d updh or 

upon platinum f ml, and exposea to the blowpipej the app^pi^Bie® 
of the “ amteau jaune, ou ojvnge, do^de, decadmu^^jmesiiw^d. 
by Befzeliusf as a test of the presence of tlfe , inetal^ is edsily 
manifested. ,: This-is a matter which pay soqn he confirmed'ar 
contradicted by ar^ulai' ohemical examination, of •the ziStc} of, 
commerce,.; ' .. ■::■■ ,'v,' .< 

• Other carbonates of . zinc containing . , Sire thd^' Of 

Mmiip, in Smemtshire, of a dark grey ctdomi .hisesting ^vi- 
ties, as a stalactite, in mass^ otherwise, of n.n^hsh'iht^^wh.lme. 
I have cot been aide to detSct.any.o|f^is m^l|a,th^'ctfri5oMo<es 
, ^ zinc from Holyt&iU, in '^Unts^r^.'/,. The. spetointehs which I 
examined were stalactites, which ha.d cosi^ . oyer, the myi^als 
of other bodies, and destroy^ti thehi ; tppesdhg In hhUow j^ur 


■+ «se»|[)niietBiote, 
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di9ynorplio89 fbmu. X baire al«o Wn waiiMie to Kioertaio its 
aiM^oneo ia tbe wl^to ^otiryoidal Jp«c fiMft Wvn^0ry» 

But a» tbia article baa already ^ieadodta«|priBaterl(aKg;^ 
tlitfi} I at brat atpeeted, 1 ahab, fw tbo present, postpone making; 
any buitber obaerrations. 

’ lBi>WAni)X>AMtBiCnantn. 
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Renmrkf on a peeuUar Imperfeetiou of Vision with iUgVfd to 
Coloart. ByWhiUook Ni^oll, MD. MUXA. FLS.fius. 8lc. 

(To the Bditor td'tbe Arnutk of fihilosoj^hjf.) 


am, 

Oasbs of iwpeifection d* idaion wiib reg;ard to colonrj. are 
recorded in the Phiiosoplucsd Transactioos ; and ainular casei.,* 
which 1 have reported, nave been published iu the IVanaoctions 
of the Medi^ and Chirurgical Socittj of toudou.t 

The principal pecuh^UBS in each of these cases are; the 
confounding ted with 'green,* and pink with blue. Since no 
attempt has (as &r as 1 am acquainted) been made to explain 
the cause of these peculiantios of vtMon,'I am temiitcd to haaard 
some conjectures reSpcctnig it. 

Bebjre 1 enter, however, on 'the subject of these cases, 1 must 
fnemtse a tbw general observations. 

Chutes occur in which the sensibility of the ret^, with regard 
to Iighl-^ is above tlie natn^ standard. We adso meet with 
eases in which that sensibibty is below that staudaid. In the 
former cases, a iaint degree of lignt causes the prodoctioii of 
that sensation which we term seeing; whereas, lu the latter 
instances, a strong degree of light is requisite for the production 
of that sensation. Aretina, then, may t>e sensible to a powerful 
degree of light, nthoii^b it j$ insensible to .hunter degrees of 
Hjt. . • . 

wTien the retina has been poweHbSy at^ upon by a power- 
ful degree of light, it may become ine^ssihle to light ; or, if it 
have been accustomed to the action of strong degrees of %bt, it 
may become insensible tp fainter degrees of light ; whereas a 
reima, ficom which all ateong dt^fcees of light have been dor 
some time withheld, may become sadsiWo to very faint degrees 
ofl^t. 

When the retina has'becn pqprerhiBy acted upon by (hie parti- 
cular seft of the prismatic rays, it may become insensible to tha 
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set ; yet it 43^ cAt^e sei^ble, oi;„it maybe.so meb)ta«i%e^d 
de^e t6tK^.«tb« . ,.’> '. ' •''' 

”' wben the'/iPetina. bas bejin '^ s^.jrie tiiaie poWen^Hy ajpil^ 
upobby rayft of light whicb'^ve prd4iM5ed.|he sen»etion saefe 
red, that settisation will at l^^h ceshe, al^agh the actioh (W 
thos6 rays be continued; yet if at siich tine^^e, action of those 
rays be even continued, 6cJif.iraypg$;aiiicetij|gh^^ be admitted to 
the retina, or if all rhys of li^itt oe^sMndedlfrohi the retina, the 
sensation seeing green will anie. la ^b manner, (he long conti- 
nusmce of «eei»^gium leads to the production of seeittg red. 

When after the long continoahee pf the’ sensation., seektg redt 
the station smW^een ajfkus iti ’&c mmaier just described 
(and tJjce versi), altoOugh the sensiftiein thus Undergoes a chiu]$^e 
with regard to what we iAi^eolQur, if continues precisely the 
same with regard to what we term sh^e, and extent of surface ; 
so that a retina which has. become, insensihle to the action of 
one of the prismatic rays may still be adequate to all the, com- 
mon purposes of vision, since; although .there may be a defect of 
sensation with regard to cohnr, it dpes not htilow thUt there is 
any defect with regard to siMpe and detent of surface , , 

It appears tiien that tiiete is a certain state of the retina 
necessary, in order that the mixed ra^ of K^t so affect it as to 
produce vision. It also appears, that, .there is a particular state 
of the retina requisite, in order that each separate and distinct 
set of the rays of light so affect it aU to OTod^ a con^pon^pg 
peculiar and distinct . kind of 'vision, fe^' is, for lnstan(^>. a 
state of the retina in which all the rays of lij^f, whetimr blended 
or distinct, so affect the retina as' to: promr^ vision: < Such a 
.state maybe termedgsweraf ««sj&’iJ^,<fftbe retinal , There is 
a state of the retina in whidh all the rays of light, wbettier 
blended or distinct, fail to affbct the retina itisupha inenner as 
to produce vision. Such a state may .be termed 'gr^iwa/ »«sew- 
biltty^ of the retina, '^ere is a state of the retina in whiqjh a 
certain set of the prismatic tays (as, for insttuu^, the ifed rays) 
fail to produce a ecarresjpoidbug kind of vision, * There is also , a 
state of the retina in Which only one set of the prismatic rays (a^ 
for instance, the red r%8) a^Ots thcTretina in such a^mminer sik 
to produce vision. .In such cases, there is mi&UUty md 

dsojpartial iwseiisikt^^ of the retina.',', ; , ' 

That state of retina then which fits it.fdr being ud acted u|)on 
by one particular set of the ^smUtid toyjs mi to,’ jti 
does hot necessarily'^ it for l^iag sorted set, 

or by all the other sejfei' of thk^ismatic raysy - 

It appeaTR then thafewitieinever '4|fion the retipa in 

.suoh manner as to .jaudoce yj^on, iti^jpiroduoi^ cei’toin cona- 
tion or state , of the retina Whfch is, essential to the .existencojpf 
that hind of sensation; wliib% termed seemgff> It appears 
thaf'iti order that each distin<|: set of th,e prisp^tic reys so 
the retina as to pidduCe a distinct ebrresp<%^mg kind, of 
New Series, xoh. iii^ k 
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a4jftiB0t;<pQiTe-, 
. i^tielis te^seo^al 'to the 


t ' ntoeii^^ 

e reaa%., , 

^^ence buA correspohdiog ' sensaflonJ There is, .for 
iastoDce^ ;;j^ toi?, .tolaBa: !i^o^ is/etosntial^to the e^iist- 

epi^ i^dther Stete wM«^ is esseplial 

to ^the pij^Pce of .the y^pv> : ad^ so op. So 

-whi^ we speik of sej^gea i;^^^ aiutiher of colqurs, 

^-iniply the retina haywitoai aaipher oC distinct states 
'ftodocetl iait. ^e^Sje.s^^.wJucih sire esSfplaal to. the presence 
Orsensatlop, I havie termed senkii^ statis.l ... . 

Let ps.c^ TthatijSensnal , state Iwhich prpducea, the sensation 
^eeme redj -. A:; '•3^ whiA produces sti$n^ orange, B; timt 
giv!^ rise to ^eing ^pwya^:^.', . that which produces seeing 
gjw*j ri^t which.c ibises sea^wg 6Z«e, ,E; and that which 
.produces ^«ngni80&#, •;'. '■ • ' 

,|t has bi^ already statod jj Ib^ when the sensation seeing red 
can no longer , be produced .by Ae action ijjf rays of light, the 
seasatioa;sm»?g grferi* may.stflj be |pGduce|f,.or it may arise spon- 
taneously' j. and vermi\ . It follows then that the sensual state 
of retina, %V.is a state dlilarent fn^U; or. opposite to, Ae sensual 
state, p. _■ i;. . 

It appeare then that if avretina .be capable of assuming the 
several states, A/^, C, 'p, E, ,E, the individual who pos- 
sesses tha|..retina;|Bay have the several is^salions, seeittg red, 
se^ng matfgej seeing yethm, seeing green, seeiitg blue, seeing 
proritt<»d, ,yf|- Aa^tetiDa bp incapable of ', assuming any 
4 ossBsaing it cannot have vision 
iuf if a retina be incapable of 


ses.peual state, ' wdividBal ^ 

piridu0ed^i.:he -wiil be fifigd 

assuming the state, A, Aevpossessor of it cannothave the sensa- 
tirid seeing^, .he, ‘will bd'. blind ^mad Apt sensation, and so 
wh||i regard to Ae- oAer. s^supi sitates.. ^ ; / 

.JGhe sev^^ .sensual ste^ of A®- retina from which Ae varie- 
AsijOf vision arise are con^monly .produced by the action of rays 
of, Ught.j' igit, i%hds,Aeeo.. shown' that, the sensations seeing red 
and- ^eer^toay arito O' Ae ';dhsehco.;df light. It follows 
thbn Aat too presiauce .<tfi ,T|ys .■of,%ht is; not essential to the 
prpductiori’# sendnrii stated of the ^tina, dr, in , other words, to 
Ae preseddfe dfrJ^ioua .of : vision; ^ Py whatever means 


Ann a sensual state of th$ retinals.j 
.yisionkhe , prodhped ;; A® ^ 


iroduced, by such, means 
iriptd of . sensation pre- 


wfll:4hpend.hMhA^Wrh(^djiur,state>rihich is induced,; tor 

jv.:.; ' A ’..i' j j , L 


anstanee,;j 


"wWvdependaht oppa'toe.a 


s/dlate, A> 4 s produced, by such 
ncaoi and 5^00. . ■ 

ri' $ 00 . are Ihea only so 


a ■cdh3wriid,'di''Sdnaarion;,d*ped 

■ rethm’fAi^ is..' 



it, riCds inncb as such aetion 
|i,te ot Ae retfaja; fox 's^eing 
Jon .a^pficnliEn state of Ae 
riprodteB^ bf jiie adth^ of toys of 



■1*^3 '■ o;^f'&on 

The mloiif (hen»^i^ i# Ih wy, ca^ ; is 
the presetted; 4f rays hf hj^ 'oB^ iai/the rdaticiin of^ht' 
causa. -’■ ,, 'T'" / ' • ’ ■'„ '•' ' 

Lijghi is 'i^isiHeh^ the|(^&'int<i 8eThr^^(^fe ofrays,whe^of 
one set excK^ the MBsatioi;^#^^ smng- ormj^, 

the ^rd seeing th# hfilh seewg 

blue', and the axtK ,^see.t^^ sefeM sets are distin- 

guished by the nati^ red|^ oning&' yeflow^ , green, bluej and 
violet rws. The re,d,:yeHhwi and bjNte rj^s are tend^ primary 
rays. The grange ray is considered ">«• a cOinpd.mid‘*df the red 
and yellow rays; feegteen,^ a O^^pound^of tKeV yellow ;and 
blue rays ; and the; Violet, c^^onnd of the Hhe and ted 
rays,. * The orange, t^e gre^]]^ and the violet rays are, therefore, 
termed compound rays. ' ; ' 7 V 

- . Let us suppose a retina to be insensible to red rays, In such 
a case, it Would be sensible to the two other priihary rkys, 
namely, to the yellovr and to the, blue rays. : It would be sensi- 
ble also to the ray pbmponnded of thetee two rays namely, to 
the green ray. The action ,nf light, then upon such a retina 
might produce tJje sensations «eew/g, , secri^ green, and 

seeing blue, it would, not produce -the sensation, TseeiHg red. 
And as the orange i^d the . violet mys are each in part com- 
pounded of the red ray, the sensations sewg" orait^ ot seeing 
violet, would not be .produced by thd action, dflightruiwjn sueh a 
'retina. ‘ 

Let us suppose a retina to be iwwhsible jto yellow rays. . In 
such a case it would be sensible to t|^e.‘ two other primaiy rays ; 
namely, to the fed, and to the bld|j ;tay8, and also rto the ray 
compounded of these two rays ; nafely, to the violet ray. The 
action of iight^hen upon snchdretinai^ightprc^luce thasensatiohs 
seeing red, se^itg him, and sc^g but/ik jiwduid^t prchihce 

seeing i/effoW, And as the oi^ce ^&ijd; the ^een rays are 
in part compounded of theTyOMnw ray, the senssdioiis scfei//g 
orange and seeing green wo^^Wt be produe^ediiby ^e action of 
■light upon sindt'a retina, • , '• 7'. 

Let us suppose a retina tO?^e insensible ,to.bfue, mys. Ine^h 
a case, it would be, lensihle: to th^i-two ^her pf^ary ^iy^;' 
namely, to the red and to itte ye^o.i^; rays;“.raM . ,a1^ tiid.ri^ 
'compounded, of th^''.tWo-;'?jmanielfj;;,^® ‘"'The 

action of light then ypdn sui^iP setisia- 

tions 'seeing red^ 5c^ufe'or«a^7ppd,,s^%:.^i5^'i?^'^''0?duM 
not produce seeing ■'•feys 

are eafch in part ciEnnpp,iir^(efd 6f;’i^''j^''|^;-,th)i’\.eeB5atidns 
seeing greeit and seejti^;.u^/^;;iWjila-;»o®"3&)||(rod'4ierf b^^thc 
acAori .of light upon' auo|i armna;';'..7.-‘, ' _ . 

If a retina be lusensiBl^d'.^a .or;8nge'i^^t:iii^''.l:)ii, so 
bmpg insensible ' eit^cy, 

case, ' ming^t0, is 0 Hr^^ell^, ajod 
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^ the jcttost V owife Sh^fds refe^eots^ is the 

-«aangeray; »ndi ^iwily; 4 heyellewwy; . . ’ * • 

• HProm 'w^hat fe^vJKeen sta^d then it appears probable that if a 
retina be' ihsenSjille ^thefr'to the^xed, (^•totbe blhe - it is 
ioSetisihtS'teitiidj^i^Kr pf rafer tiui&.tp (h® former.' , 

,If th«^:>we ed^^bse= tha^ the .riStmm pf'thet® ii^ividuails* mre 
ihsensiMbvto ’^eVmUe raysi they are sensible to thp red, to the 
and to the yelfot^;ray^,^ib^i^ tne il^ most power-* 
bteat^g^ amd Jeast'refrang^le, of tdl the calorihc rays. 
'/i'^We arrive theW^at t^if^oeodn^on that;. the retm® these 
i«<feviduak are S^iids iho fed to y#ow jayS> and to the- 
^yp cot^paad^Vof th^e taro sbfo: of tiy^ or to^orange rays ; 



asfrived '^th 'the^&pt8' oh^v*^la'-lo= dSe- C^ of these iodivi- 
daais* - Batit mhst be reedleptedV that at is impossible to ascer- 
teih.tbe' .i^wd^ o^^^^ sbewg #iid* an^-ray nrf light 

'pfoduees(;ia<ai^8S' '^w^-by >,W«: 

differei^ is^do or d;o not excke 
inhinit^- sensatiptas, whi^ he dpscribes! W differing from each 
^UlieR,. i it -if ira^o^^le toifscer^o; wheriier ffie 

;^fed ray>pri>daces?}n t^noire^r persdto’ tbea^e kindfof senSatima' 


thb^-it ^ip^tes in- snie ;' w.l-^a /fSBertain whettew the red ray 
.gpdae^ils m4s Sa«lb»di!8m^tfnnaftatw^s^ 


^nsatjons 

^'‘ray&v’- 

i%ys itf 0n the miiim 
^ws^Rsatioii u rcol^p ; 

empl^^y th^ term which 
action of that 


';'Th^ of 'ih^^ firsWet’of t'Sejjp 

^thWoiSB'tO'C^ 

Rpon the. 
a cot&uTj 

j of d^eront iroim that which , 

aikes to describe 

tpii"8ens,ation; th%y employ Whiolii others' nse to denote • 

tfee sensuktion j^royneed^hy seeohd set rays; 
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deuati^ ^et of 

rays j they call it 

It wilt be recoHecte^; that when the, sensation seeing. 
been fpr a lonjg time feeM upiiiiordiEiary cases; by theiCoatin^^ 
action of the first set of the ^tmatic rpiysy i^p sensation 
green im ^^9 and viceyersA. ^nt (in the ;case;;j^ Mr. Buchanan^, 
when the long coniinned notion of< the first set ,©f prismatic rayfc 
had produced the Ic^g confi^anco co^p««r (which he 

also terms e^ng red^j mo o^m. B^Bp&cin.'m'^'Ueigg differeM 
eohur arose y so that>}in his onse, thdlp^hg; cohfinuanodof scemg 
red does not produce as it does in ordinal Oase^*., 

When the retin® those indmdurfs.are exposed to 
of the* fourth set of lke prisn^fio rairsV a sensation seeing a cohur 
is present, which they^descdfeias being the ?^me as| jfchat wbi^. 
is produced by the a^on.of ml of pdsniatic rays* Tfie. 
first and the fourth Set of rays do not then produce in these per» 
sons two dii&rent h^ds of f^saiion^ If then, the fii^t set qf 

the fourth set of^hoserays d^lnot produce sensation asd. 
have already endeavoured tq prove | so that it* we admit 
these persons can havq the ,sepsatiqn srcinj;;^s4 .1^ 
must deny their being abW imki we naust suppose thsir. 
retin® to be insensible to the ^green rays r ^ in othf? words^ 
incapable of.assumh$g the, s^sual state D; :,and Un%infer©Bod. 
seem confirmed by ^e of no nw 
Buchanan afimr the longs cfi^inuanqe of 
colour which. ^ produbodinihim by^^the longrconfinu’^ action 
the red ray uj^n his iretih^. . ; W >^rra»i 0 d%. 

supposing that the|a® individuals do aot gfien^ Why tli^do 

they see red in the j^^ence 4f the ray.T\As fatv^ re^^a 
the green ray, they ^ai?e in the^^te nycti^piCf /V^se rqj^a j 

is sensible <mly red.^ys wbii^ ate o;^taipg^in mikpd^ 

light. They are ih\a etatfe sii^^ 
retin® have been long acted/upop by green j||ys, 
have the serration aithpu^ their^l^tin^a^:^^^^ 

upon by green rays « ^The„r^ p^i^s eat^tai^sumee- 

the sensual state JD ;, the ij^feence/^ me .^qen ^ 
does not produce apy smaLsalftpn,.- ;4ts;.ihen sm^iedion 
-arises in the pre§ience\bf;':&fe,gr^ rayV^'8^d;^'pii^^^»h 
tion can be .produced "ontf^by. the^ jsq^Pv.of -Jipcli 

sensation must arise frqoi 

rays .which --ate, tlieir 

retinm areaWexpn^-; ' 

iigaatate' D, and-s^i^- iufe.'SsSb:fo^yW^!^ ■ 

“ ‘ ,'''4 ' ', / • ' ' ^ V/*, . 

*.' iK«dieo.C9i»ttq[. tttni- iSdl iSi'l^t ^ wqptdl^ vas';iM nwdUjJ^,-’ 



' " ' ■ ‘ ■ .'■', 'CP^- 

<3iey TBij^ t»y llta're#, my^v^m^e c&nts^ed ia 

.;^e mixed light^io wIh^ i^bey pe aleo^s^eeay and tha sensaai 
"'filiate A arises."!;’' S.V -i' ^ ■/■ .. .-,- 

-,' Whe^jthe,4f^^«^-^eseit^vid9alaa)^.axi«:ifeedtothaactiott 
ef rays> ^$eeing a colour 

arisesi^; ;> TiIbs .^fesdiSon sot (oie aame iw -ei^)r. of those which 

;ari6es.(i^0i.the adti:0» oft;l^'^ohd^ pr of the third 

set -rays." i^ey it jaS hot'.l^pg the same as 

seeing’ red, seeing* oro^^^.. ^ el^jig ydlQu)* i^Wishiag, then to 
. j^tingoish by name i&d^ehsatt^.wbim ai'ises .im the presence 
,'pf4he fifth s^yof prisahafic ,ra^,, thoygopply-to it the name. 
.. rvhich-.Qthei-s use to deplete theis^Bsati<» produced wi iheyi by 
. the action of those rays ; the.jr; ^(feall -it kMug hluit. These indi- 
.vMtt^ds ,,coafo«hd dat^^ wl^ mtag^m. Crimson -is, a dark . 
. i^ade <a ted. what the^ call is then seeing a deep 

^rk sjftade of thtii colour uiki$ki$ cxciM bp tiie »ed ray. The 
snhjeotS of the Iwocases .whi.cfe’t, havor^rded ipait the erimson. 
. ., curtains of their respedtere he^ blue % day-||ght, and red by 
^..-candle>iight.- Timt is,; by day-light, ., .they, ha td, the sensation 
Aieeiitg a dark simde of red; whereas, by. candle-Hght, they have- 
/;,a, famter deirde of that serration, or the sensatioji seeing a 
iJig/ifer , ftliade that, cd^ As they use ihe term blue to 
tdenote ^Wg.<*,?dar/c sJiadi of red, so do they use the term light . 
..Afire to demote s^lug li^ht Guidos of redy which other people call 
..jiink, or thfey iadiscrimmaiely use the tarns ligM blue axidpink 
to debo0. the same sedsaijon. ;^hen then the darker shades of 
idue aro’presenited to the retii^ of tfaeOe individuals, as their- 
reiin® are. (as I have, endeavoured to .prove) ini^nsible to blue 
rays, they will not have sensation, seeing blue,^ but they will 
, be acted upon by rod rays of a. dark shade, which excite the 
•sensation seeing darA red- For yf they did not see any colour 
during the. preseahe of dark blue lays, thay would see black, and 
aeeing duly a fewf red rays,mixed>a’ith no co/oar, .they, in fact, 
deea dp^^iade of red. -Mr. Buchanan infonne me that he can- 
,;i 0 ii 0 t distinguish;' dstrA bju^ ftom:fifircA by eandlerlight, and he 
^^ajs, t^^'iwhatr.^es.hiliii.b? day . the sensation seeing dusky red 
alfects jidm so little by ,cantlle-hght, - diat ,he ,tben scarcely secs 
-any colour. These, persons coi^^nd grass green with scarlet, - 
Meht bhie with |dnk, daik^.blua wiA; cniifeon, very dark red. with ■' 
.imek. , ^e fact then appears to be; that these individuals see 
fttd, see;^onge, md actimis of the first, 

;;J|poii4,.t1^d ddrd sets ,o|? ray8iJifSpecti^Jy ^ that, as they 
ln#an# w tbe prismadid^n^/ihw retifeie are, adectedonly.by 
die . red rays of the. mixed li^t bi which; they are also exposed, 
^y seeat^y shadfes of eed, va}y|ng as th«^ advance towanis the > 
niost if&ngible rays* ,^fom a sensation .suinilar to tiiat which is 
excised ,|y^e set of the prismatic riiys to less' vivid degrees 
of tbe sensation, nnril length -InO sensdal state, being 
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produced in the nretinw, they have a sensation similar to that 
\*^hich is presfent in the absence of all lumiiioub rays ; that ah, 
they see block. They have sensations of seeing cwour excited 
only by red and yellow rays> and by the various compounds of 
these two rays ; and tliey have distinct sensations produced only 
by strong rays of these sets of prismatic rays ; for all dark 
shades of ted, of orange, of brown, as well as deep green and 
purple, are by them confounded Vith blacky i* e. with the absc»nce 
of all colour. The subject of one of my cases, saw but throe 
colours when he looked through a prism. Mr.' Buchanan says 
that the lainbow appears to him yellow in the centre, and blue 
at the edges, which latter asseiiton pi-ovcs that he uses iho 
terms red and blue to denote sinlflilar sensations. The order of 
the prismatic rays being as follows ; lied, orange, yellow, green, 
light blue, datk blue, violet. The corresponding order of sensa- 
lions which arise in these individuals, in the presence of these 
successive prismatic rays, are as follows : lied, orange, yellow, 
red, pink, daik red, daik indistinct colour, or black. 

The facts observable in the cases of these individuals seem to 
agree with the conclusion wlricli I arrived at in the earlier part 
of this paper; namely, that the relinte of these Ihdividuak are 
sensible to red and to yellow rays, and tp the rays compound<'d 
ol‘ these two sets of rays, or to orange rays, but that they 
insensible to green, to blue, and to violet rays. 

Some persons possess auditoiy organs, winch enable them to 
discriminate a gieat variety of w^hilo others individuals 

who possess great quickness of keauu^ with i^'gard t(> sound in 
general, are, nevertheless, unable to distinguish any great vaiiety 
ill the kind of sounds which they bear. Tliere is genera! sensible 
litif of the auditory ner\e required for the production of tht 
general sensation heating; there is a partial scnsibiliti/ of that 
ner\e required for the production of varieties in the kind of that 
sensation. If an auditory nerve be so formed as to be capable 
of assuming a great variety of sensual states according to the 
nature of the impressions made upon it, th< possessor of that 
nerve is said to possess a nice ear^ while he whose auditory nerve 
possesses only general sensibility is said to have an unmusical 
ear. It is the same with regard to the n^tina. It may possess 
general sensibility, enabling its possessor to sec shape and escteul 
of surface accurately, while it is incapable of assuming the usual 
variety of sensual states, theiehy preventing the possessor of it 
from seeing that variety with regard to col<mr, which the posses- 
sors of the ordinary kinds ofretmmarc enabled to distinguish. 
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Article XUI. 

On Congf^oe Rockets. By Lieut. R, C. Alderson* 

(To the Editor of the Annah of Philosophy,) 

SIR, Jan, IS, 1 82 S. 

I WAS very luuch astonished on reading in the 12th number 
of the Amah of Philosophy for December last, under the head 
of Scientific InteUigence, the very ingenious invention of the 
application of the Congreve rockets to the whale fishery attri- 
buted to Capt. Scoresby of &5e Fame. As a friend of Lieut, 
Oolquhoun, of the Royal Artilleiy, the inventor of this mode of 
destruction to the whale, I cannot help contradicting a state- 
ittent so erroneous. Lieut. Coiquhoun having applied to the 
ism of Capt, Scoresby, of the Fame, who commanded a fishing 
ship which sailed from Liverpool, to lake him out for the pur- 
pose of trying the effect of the rockets on the whale, and finding 
that that gentleman had previously engaged to take out Capt. 
Manby on a difierent plan, was^recommended by the son to the 
fatiter Capt. Scoresby cf the Fame, * at Hull, with whom Lieut* 
Oolquhoun and two artilleryman sailed ; the result of the voyage 
was, as stated in your valuable work, successful beyond expec-* 
tfition ; and 1 hate no doubt from the improvements made in the 
weapon by the patentees, Sir^William Congreve, Bart, whose 
name stands deservedly so high m the scientific world, and 
Lieut. Coiquhoun, since the voyage, that it will be of vital 
importance to those concerned in wis trade in all its branches, 
and more particularly in the sperm fishery, since it requires little 
skill in its application, and wet has no effect whatever on it. 
I shall esteem myself particularly obliged if you will give pi|bli- 
ctty to th^se facts in any shape you may think proper; and allow 
me to subscribe myself. Sir, 

Your^most obedient humble servant, 

R, C. AtUERsoN, Lieut. Roy. Engineers. 


AatiCLs XIV. 

Sisttements of Professor Playfair respecting the University of 

Cambridge. 

(To the Editor of the Annah of Philosophy.) 

SIR, Tfinify Coifege, Oat. 25, 1821. 

I HOVE you will allow me to take advantage of your pages for 
the purpose of correcting certain mis-statements which have 
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been recenlly ma^e by eome enunent writers of Scotland with 
respect to the liistoiy of the Newtonian philosophy in this Uni 
versify. The assertions of which I speak are to be found in the 
second part of the late Professor Playfair’s Dissertation on 
the History of the Mathematical and Physical iSciences/’ which 
accompanies the Supplement to the Encyclopedia Hritannica : 
and are repeated to a certain cxtetit in the second part of the 
corresponding Dissertation on the History df the Moral and 
Metaphysical Sciences by Mr, Dugald Stewart, The first of 
these authors has stated^ that in the University* of Cambridge 
the Cartesian system kept its ground for more than 30 years 
after the publication of Ifewton*s discoveries in 1687 : and that, 
at the end of that interval, the TiJif^wlonian philosophy entered 
the University by ** stratagem/’ and under the protection of the 
Cartesian, in consequence of the publication ci a translation of 
Rohauli’s Physics, accompanied with notes, by Clarke, about 
1718 : the purport of the notes possibly escaping the notice of 
the learned doctors,’^ who* the writer seems to have thought, 
had the principal directiou of academical education, A belief 
IS further expressed in a note, that the Universities of St, An- 
drew’s and Edinljprgh were the first in Britain where the New- 
tonian philosophy was made the subject of the academical 
prelections.^' 

I shall be as brief as possible in showing how extremely inac- 
curate these statements are. One of the principal proofe 
adduced is an expression of Whiston's, in his Mempirs, where 
he says that David Gregory was inculcating the ’Newtonian 
hypothesis at Edinburgh, while they poor wretches at 
Cambridge were studying the Cartesian, Considering the great 
age of "miiston when he wrote hi^ life, his expulsion from the 
university, and his notorious inaccurapv, he cannot be considered 
as unexceptionable authority on this side of the question. But 
it is curious enough that in the very page of his book in which 
this pass^e is found, he also speaks of setting himself to the 
study of Sir Isaac Newton's wonderful discoveries, in his Philo- 
sophise Naturalis Principia Matbematica, one or two of which 
lectures,” he says, ** 1 had hmrd him read in the public schooky, 
though f understood them not at all at that time,” These 
academical jmelections” were probably previous to the publi- 
cation of the Principia in 1687 j and at all events it seems a 
strange undertaking to set up a claim of pnority for any other 
iectuies, in oppositaon to those of Newton himself upon his own 
philosophy. And, little as the reader would suppose it from the 
statements above referred to, his sucoessors in this professorship 
jvereas zealous promulgators of his doctrines as their contempo- 
raries in any other place. Newton was Mathematical Professor 
at Cambridge at the time when he published the Principia, and con- 
tinued so for 16 years afterwards. The same Whiston becanre, 
in 1699, his deputy, and in 1703 his vmcccsaor ; in which oapaci- 
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ties he delivered lectures, which he afterwards |lublished (in 1707 
and J710) under the titles, Frjclectiones Abtronomicae,” &c. 
and Prjclectiones Physico-Mathematicee, Cautabrigiee in 
Scholis Publicis habitSB, ciuibxw Pbilosophia Illubtiissimi Isewtoni 
Mathcmatica explicatius traditiir et tacilius douionstratur ^ a 
GuUelmo Whistou, AM. et Matheseos Professore Lucasiano. lu 
usum Juventutis Academicae.” lu 1707 the celebrated Saunder* 
son, having acquired an extraovdinary portion of mathematical 
knowledge, capie to Cdcnbriilge with the intention of fixing him- 
self in the University by meaiib of it. And though the subject 
was already occupied by Whiston, the blind geometer was 
encouraged, with the permission of the Profesbor himself, to 
give ^ coujse of lectures on the Prinoipia, Optics, and Anih- 
metiqa Universalis, of Newton : which lectures, we aie infoimed 
by his biographers, became extraordinanly jiopular. In 1711 
Saynderson succeeded to the Lucasian professoiship ; whieJi he 
held till 17oi); so that } presume I may here venture to break 
ofl’ tJic chain of evidence of an uninterrupted succession, from 
the time of Newton himself, of profcssois who have delivered 
his philosophy from the chair wduch he bad occupied. And so 
much for the Claim of its priority in the aeadomjiAial prelections of 
other places. 

It is further asserted that iUouah the professors in TJnglund 
might, at an eaily period, be I^ewtonians, as, for instance, JL)a\id 
Gregory, who removed from Edinburgh to Oxfoid m 1690; 
real and ctfujieut system of the Universities was not cast lu lliat 
mould till long afterwards.” Now why we should suppose the 
lectures of the scholar at Edinburgh or St. Andrew’s, to have 
been more efficient than the lectures citlier of the same peison 
or of Ins master, at one of th’e Enghsli Uuiveisities, I am com- 
pletely at a lofas to discover. I do not, howevci, mean that 
the sublime system of onr wonderful philosopher was universally 
adopted or undeislood as soon as it was delnered. f believe*, 
that at that time the possession of the knowledge and quahtica* 
lions requisite for (}ie study of the Principio was veiy rare m any 
University ; and the reception of that memorable work among 
the great oonlinorttal geometers is a sufficient proof that it was 
not sure of finding favour even with men of eminent mathema- 
tical uttaininents, and great love of truth. It must of necessity 
have required some time to pervade so great a number of per- 
sons, of such vaiious talents and tasteb, as are in the English 
Universities thought necessary for effectual instruction. Espe- 
cially loo when it is considered that the subject to which the 
discoveries referred, formed only a part, and at that time not a 
prominent part, of the course of academical studies. We do, 
however, find very early indications of the Newtonian principles 
making theij‘ way into all parts of the system of the University. 
About 1694, the celebrated Samuel Claike, then an undergra- 
duate, defended in the schools a question taken from the phdo- 
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of ''the ?iiod'6rati>r';w6^ pr^^j^ed' ait the dt8p|atatioB8'i''''a)ad^i^6 
trandatibti; #Rohaflt> widi’^ifereticbe'ift theUDte^;,to^jfe'I^ft. 
cipjaj was "tot; puMtod- -hbi! 

Playfeir ha% 'Strati|^ljf girted ;■ # ; was rigpublisii^ in 17|)2 
with ™ore oppiofts aadftipijis' fr^ .Ife Netoi^, 

whwh could ■todiS!!?'^«scii|iie to who 

the bOTk, sipce they to otoito^d' M the tto page.^ Pu^Kc 
exercises, or, acts as diey are'"^^ed'toh^aledhii pyeJy of to 

Newtonto systto''^*"® pf by rSaunda^n’s htitoaphetst 

as very cpmton 'to”* ^707'. Sy tos time; these sto^os were 
extensively jdiffuBed" in the Uiiiversi^ ; and it is metopned tot 
the Principia rc^e tp .abovd’ foui^itos its original P*ioo-t .‘Ia 
1709-10, when langhtph, of to™ Mto a zeakms Ntoto 
nian, was ^oto appointing s. inodendto he^dis- 

chained the office himself;; and hy the most active exerrions, 
stimulated stili futther the .progress mathematical smtoe. , 
He had previously published a papms of questions pm to iNpsi^o- 
niah Philosophy, to>arently as theSes for the.disputooi®. , 
had been tUtpr in to'™.l^^m'otu Thelebtoto^'^to^'^® 

in that j 

part of to' TJniveifeity sytom; and according todtim, 'tos.e^ 
instructions, were very, late '^n repeisidg to'imprtoto 
toriiknism.', :<Dr. ;tapghton’a diad piPbably .been ■ to'l^ewtonto 
principles for fhewhibl® Ot to g™atopartb0Phistntosfal^l^^•to^’ 
it is certain tot for some yhars he tod been dilige^^ t’^’alcatr 
ing those doctrinei^,- and that the Pre^l,** poputoSty of .his 
college had risen v^ highto cops^ooooo'dfhis rtoitkrioni'vlt 
may be lemarfced also, thtd Coaespto fripnd aha discipte m 
Newton atnd Bentley, who'to®t made- his '^failosophy h®oW'to 

the readers of geaei^ Utto^™»' ti^ded , ^,-Camtoitge ,dto>g 

the time oif Which- "we are: toetogi dheto®'e®^ ^doriap.|PrtK 
fessor, and the other as totter p^'riipty t3(ffiege \ tod, Can 
hardly be' supposed' tot toirihfltoo® wtodat^to to'd^ i» 
favour of the syetoa wlmdi , toy to™hed.'| This toefid *to|»t, 
he to Insknecessaiyj ®® thto is ri«^',sofar,aa I havsedisooveito* 
to slightest ciipUmstance which, indicates nny oppoairionito ils ; 
introductito 


'to^Wed'.W' ' vi^C.'Wathtoto^ ^vffiiigaPwit,' JS'Mr. 

n&etoi '<&$!' «<ettod-as 


use' -at a indwlimi tb assign 

1718 as the'd^ebf it afere'that 


*$ isWito or lS^, 
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It i<! unnecessary to make any separate ^answer to the obser> 
vatiuns of Mr. Stewart ; * as even if we allow his assertions, 
they will not imply any thing very disOTaceful to us. They 
amount to this ; that the pbimsophy of Newton was publicly 
taught at Edinburgh and St. Andrew's before it was generally 
adopted at Cambridge. That tliis was after it had been publicly 
taught here, 1 tliiuk T have proved. The Scotch wore fortunate 
in possessing in the Gregorys men of ^rcat mathematical talents, 
of minds open to conviction, and of industry und cajtacily to 
master in a short time a new system of the universe ; but even 
they, we may suppose, could not transfuse these qualifications at 
once info the whole body of their pupils. After what time tlie 
Newtonian doctrines h''d been i>tuaied in Scotland to the extent 
which the Ihcts above mentioned indicate with respect to Cam- 
bridge, (he very ditfereiit constitution of their academical obta- 
blishmeuts from ours, gi’ es us no means of judging. 

Without attempliug to (race further the history and progress 
of that philosophy which is now so zealously cnltivateu ui th< 
University of (Janibndgc, I have, 1 tiust, sutlicioiltly bhown that 
the assertions^ with respect to the tardy influence of Newtoniau- 
ism, have been hazarded with^^at mattentioS to facts ; and I 
may bo allowed to add, that it seems very doubtful whethci 
evidence equally strong can be produced of its early preraleuce 
in any other academical instiintiun. The respect and admira* 
tion which are attached to the names with whose authority the 
assertions in question have come to us, feelings in which J sin- 
cerely participate, make it highly desirable that their inaccuracy 
should no c 3 cpof.ed. In loply to iniBrcprebeutaticms so extraor- 
dinary, I have not allowed iuj?self to go beyond u plain stateuieiit 
of facts. 1 am, iiiir. 

Your obedient servant. 

* It n^ouldbe exceedingly inicresting, andmiglit tlirow someliglit upon the quc^tioux 
to Bee a copy of the Oonapend of Newton’b Priucipia,*’ of which mendon is made in 
HuttonN IhciionBry, ond quoted by *iir. Stewart, whidi is diere said to have sup- 
ptied Thebes foi academind disputatious at Edinburgh iu 1G90. The interval between 
tlic publicaiion of the Principia and the daite of this document is extraordinarily short : 
the candidate for degrees who could in 1690 defend such a series of posidous, must have 
begun to study that work the moment it issued from die press ; except we suppose dial 
then, when the ideas it contained wore so uew* aijd when the preparatory raathematuis 
were so much more laborious dian they arc now, it occupied a Sorter time than it in 
found to require iVOm a modem student. 
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Article XV. 

Analyses ok Books. 

Philosophical Trariiactiom for the Year 1821. Part //, 

• 

{ConcluikdfKmi p. 63.) 

XVI. Observatiom on Naptlmlme, ti peculiar Sabaiance mcm- 
hlin^a concrete ef^sential OU,iir/i!eh is apparently produced during 
the Decomposition of Coal Tar by EjppohUie to a Med Heat* By 
J. Kidd^ MD. l^rofes&or of Chemiit^ry, Oxford. (Commuiucated 
by W. H. Wollaston, MD. FRS.) 

Dr. Kidd observes that although this substance has been 
noticed both in the Amtah of Philosophy and the Institution 
Journal, there has not yet appeared, as far as he has been able 
to discover, any systematic descripliou of the mode by which it 
may be obtained, or of its relation to the substance from which 
it was produced . 

For the mode\in which this substance (which" Dr. Kidd pro- 
poses to call naphthaline) is usually obtained, we refer to the 
journals already mentioned. Dr. Kidd procured it with several 
other products by passing tlic vapour of coal tar through an 
ignited iron tube. 

He first obtained in a condensing vessel an aqueous fluid, hav- 
ing an ammoniacal odour, and a dark-coloured liquid^ resembling 
tar in appearance ; the prpperties of both of which are minutely 
detailed. Some of this dark-coleured liquid was Hubmittod tr 
slow distillation ; the product cfmsisted of two fluids, one of 
which had tlie appearance of oil, and the other of water. After 
these products bad passed over, a concrete substance, as white 
as snow, began to collect in dispersed crystalline flocculi, in the 
upper part of (he body and tieci. of the retort, so as, in a .short 
time, almost wholly to obstruct the passage.” This was the 
naphthaline sought for, and its properties arc thus given by Dr. 
Kidd : 

Properties of the tvhite concrete Substance, — ^Tasto, pungent 
and aromatic. 

‘^It is particulaily characterized by its odour, which is faintly 
aromatic, and not unlike that of the narcissus and some other 
fragrant flowers. This odour is readily diffused through the 
sftrrounding atmosphere to the distance of seveial feet, and 
obstinately adheres for a long time to any substance to winch it 
*ha«i been communicated. ; 

When in its purest state, and nsduced to powder, it is exceeds 
ingly smooth, and slightly unctuous to the touch j is perfectly 
white, and of a silvery lustre. 

Specific gravity rather greater* than that of wateTf 
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It does not very readily evaporate at the cdmmon atmosphe- 
rical temperature ; for* a comparison bein^ made between this 
substance and camphor, in the quantity of naif a grain of each in 
a very minute state of division, it was found that the camphor 
had entirely disappeared at the end of 18 hours, while the sub- 
stance in question had not disappeared entirely at the end of four 
days. 

A quantity of it being exposed to heat in a glass vessel soon 
melted j but did not begin to boil till the temperature had reached 
410® of Fahrenlieit : the heat being then withdrawn, it remained 
liquid till cooled down to 180® ; at which point the lowest por- 
tion was seen suddenly to congeal : the remaining portion con- 
gealed gradually ; and when^ the whole had become solid, its 
temperature was 170®. Thr Structure of the congealed mass 
was distinctly crystalline, and the crystalline laminm were 
slightly flexible. 

It is not very readily infla ned ; but when inflamed, it burns 
rapidly, and emits an nnusually copious and dcn»e smoke, which 
soon breaks into ^Ustinct particles that fall down in every 
direction. 

Does not -ofiect the colour either of litmmj?r of turmeric, 

Insoh ble in cold water; stfid very sparingly soluble in boil- 
ing watei, irom which It separates, iu cooling, in such a manner 
as to tender the water milky, Vhich was before transparent : a 
portion, however, still remains dissohed, for the water, when 
filtered, possesses in a slight degree the taste and odour of the 
substance, and after a few nours <leposits it in minute crystals. 

Keadilv soluble in alcohol, and still more so in ether, at any 
temperature ; the solubility, iq either instanco, greatly increased 
by increase of temperature. * 

A solution of this substance in four times its weight of boil- 
ing alcohol becomes, in cooling, a solid cryslatline mass. It is 
precipitated from its solution in alcohol by water, without acquir- 
jing any additional weight. 

It is soluble in olive oil, and oil of turpentine. 

** It does not ctimbme either with an aqueous solution of 
potash or ammonia ; nor is it sensibly affected by contact with 
ammontacal gas. 

Soluble in acetic and in oxalic acid, to each of which it 
communicates a clear pink colour. A saturated hot acetic solu- 
tion becomes a solid crystalline mass in cooling* 

It blackens svxlphutic acid when boiled in it ; the addition 
of wak*r to the mixtme having no other effect than to dilute the 
colour ; neither docs any precipitation take place upon saturat- 
ing the add with ammonia. 

Sparingly soluble in liot muriatic acid, to which it commu- 
nicates a purplish puik colour. 

Whpn bailed in nitric acid, it botli decomposes the acid, 
and is itself altered in its compobition ; mi, iu cooling, is abpu- 
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^lantjy deposiiied in sborl adfcula-r crystals aggregated in stelli- 
form groups* These crystals pressed hetweeu folds of unsisaed 
paper, m order to separate the adhering acid, and then exposed 
to beat, are readily melted : in cooling, the melted mass shows 
evident traces of acicnlar crystallisation, and the ciystnls are of 
a yellow colour* This yellow substance is readily inflamed, bums 
with a bright flame, omits much smoke, and leaves a coiled en*- 
able residuum of carbon. ^ 

Of all the characters of the white concrete substance 
described in this section, its riaady disposition to crystallize is, 
perhaps, the most remarkable* 

** It thrown into a red-hot crucible, a dc nse white vapour 
arises from it; which, being recelfed into a bell glass placed 
over the crucible, is condensed round the lower part of the glass 
lu the form of a ^hite powder ; bat lu the upj>er and coolci paifc 
of the glass distiiictly ciystalhne pjaies me forraed, of a beautilul 
silvery lustie. 

A similar and equally beautiful crystallization may be 
obtained by boiling this substance in water, in a glass umtras» 
haviug a Iona neck ; in the upper pait of which c^slaU mil be 
formed ami (5posi<(efJ diiniig the IjojliUg. ^ 

** If exposed to a degree of heat not njore tiun sufficient to 
mnll It under a bell glass, the vapouv that rises from it crystalliAca 
before it reaches the surface of the ?laf^S flies about the 
nitenor with exactly the appeairauce of i shower of imnute parti- 
cles of snow, • 

If a piece of cotton twdne be •coded up like the wick of a 
candle, and after having been dipped la this substance while 
melted, be set on fire for a second er two, and then blowm out, 
the vapour will soon begin to crystallize round the wick m very 
distinct thm transparent laminr. 

This experiment affords one mark of distinction belweea 
this substance and benzoic acid, and also between it and cam- 
phor ; tor under other similar circumstances, benzoic acid crys- 
tallizes m acicular crystals, which are group^i;! in a 

slellifoini ; and camphor ciystaUires, or is rather congealed, iu 
globular particles having a siaiagmitic appearance. 

The most usual crystalline form of this substance is % 
Thombic plate, of which the greater angle appears to be from 100® 
to 105°. crystals at least of that form 1 have repeattcily ob- 
tained from its solution^' in water, in alcohol, in acetic acid, in 
the yellow oil desenbed in the last section ; and lastly, by melt- 
ing and very slowly cooling the substance itself. Sometimes 
several of these plates are variously grouped togeyiei , some- 
times a sinde plate intersects ancthcr plate at neuily nght 
angles^ so that m some points of view the compound crystal 
appears simply cruciform. The only distinct rnodificatioiDa 
wmch I have observed of the common form are a rhomboidal 
plate,,which is very nearly rectaugidsf ; and aft hexagonal plate : 

New Series, vox. ui. l 
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the latter variety may be easily traced from the rhombic plate 
by the incomplete uevelopemenl; of the smaller angles oi the 
usual rhomb/’ 

With respect to the elementary constitution of this substance. 
Dr, Kidd says, that he is not enabled to give ai^y satisfactory 
information ; but it evident that it contains a very great pro* 
portion of carbon/’ 

It is greatly to be regreied, that Dr. Kidd did not complete 
bis labours by giving an analysis of this curious substance. 

^ XVI 1, On the ATfen^atinm of Command Lenses and Object 
Glasses. By J. F, W. UerscheT, Esq. r RS* &c, 

III the commencement gf this elaborate communication, its 
author remarks, that it has b^eu made a subject of reproach to 
mathematicians who ha\ e occupied themselves with the theory 
of the refracting telescope, that the practical beijffit derived from 
their speculations has by no means been commensurate to 
the expenditure of analytical skill they have called for. Mr. 
Herschel has, therefore, in this valuable paper supplied the artist 
< with practical matter which cannot fail to pio\^. of the highest 
utility- 

Xviri. An Account of the. Skeletons of %he Dvsong^ two 
hoived Rhinoceros, and Tapir of Sumatra^ sent to Mngland by 
Sir Thomas Stamford Ramc% Govertm of Bcncoolcn. By Sir 
Everard Home, Irort, VPllS. ^ 

With reaped to the dugong. Sir Everard remarks» that “ The 
bones of tUe skeleton, when mounted, give us a form very diKer- 
ent from what is met with ni the wdiale tribe. It may be com- 
pared to a boat without a k^el, with the bottom uppermost ; so 
that in the sea, the middle part of the back is the highest point 
in the water; and as the lungs are extended to great length ou 
the two sides, close to the spine, they furnish the means of the 
animal becoming buoyant, and when no muscular exeition is 
made, the body will naturally float in an horizontal posture. 

** When we consider that this animal .is the only one yet 
known that grazes at the bottom of the sea (if the expression 
may be allowed), and is not supported on four legs, we must 
admit that it will require a particular mode of balancing its body 
over the weeds upon which it feeds. 

The hippopotamus, an animal that uses the same kind of food/ 
frpm the strength ol‘ its limbs^ supports itself under water ; and 
the dugong, as a compensation for not being able to support its 
body ou the ground, has this means of steadily suspending itself 
in tne sea peculiar to itself, the centre of the back forming the 
point qt suspension, similar to the fulcrum of a pair of scales. 
This peculiarity of position explains the form of the jaws, which 
are bent down at an angle with the skull, unlike the jaws of 
other animals. This new mode of floating, when collared with 
tliat of otlier sea animals, makes a beautiml variety. The baleena 
mysticetus, that goes to the bottom of unfathomable depths to 
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catch in its whale-bone net the shrimps that live in that situa- 
tion is surrounded by blubber not unlike a cork jacket, 

‘‘ The enormous spermaceti whale, whose prey is not so fai 
removed from the surface, hafe the mass of spermaceti in a bony 
concavity upon the skull. 

The shark tribe have the liver loaded with oil, placed in 
nearly the same situation as thei»luui*^ of the dugong. 

Ah there are no vegetables (1 believe) growing at the bottom 
of the sea in very deep water, tlie nice adjustment of the body 
of the dugong is confined to the shallows in the creeks near tht 
land,” 

Upon comparing the bones of ihj^ two-hornod rhinoceros with 
those of the single-homed species^ Sir Everard obseives, that 
there is no difibrence deserving ofpaiticularremaik, except that 
in tlic two-horned, the piojection towards'the front of the skull 
formed by the union of tlie naS.al bones, is more nearly in a 
straight line, and mote evtended. This peculiarity, he thinks, 
may be required to give sufficient surface for two horns. 

The tapir of Sumatra, as well as that ol America, are stated 
to have a greater general lesemblauce to the ihinwceros than to 
any other animal, ' • 

This paper is accompanied by five plates ; and an account ol' 
the visceia of these animals is 4K0 given 5 foi which vio leler to 
the original paper. 

XIX. 0/t the Mean Demil u of the Earth. By Dr, Charles 
Hutton, FRS. • 

It appears fiom this paper that in two instances only the mean 
density of the earth has been certainly or approximately deter- 
mined by experiment, * 

The former of these experiments,” Dr. Hutton says, was 
made, by Dr. Maskelyne, in the years 1774, 1775, and 1776, by 
means of that large mountain’*'' in Scotland, in measuring its 
dimensions, and in comparing its attraction on a plummet u itli 
that of the whole earth dh the same ; the calcjilations on it hav- 
ing been made by myself, and fiist published in the Philosophical 
Transactions of the year 1778 ; and since more correctly in tho 
second volume of my Mathematical Tracts. The other experi- 
.inent, by Mr. Cavendish, was by observing the attraction on 
small pendulous balls, of two inches diameter, by larger ones of 
ten inches diameter, as compared with the attraction of the 
earth on the same. 

By some strange mistake, or perversion, for many years, it 
was customary among certain persons, to withhold the mention 
of my name with regard to the great share that I had in the erne- 
riineui on Schehallien. But from certain complaints which 
have made, some little justice has Idtely been awardejl to me on+ 
that head ; though still, it would seem with reluctance, as tjjte 
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0 )>inion is promptly assaiued that the latter small experiment ig 
susceptible of the greater accuracy, and the ipimbers mils result 
gratuitously adopted as nearer the truth than that of the former. 
As this is an opinion winch I have never been able to bring my 
mind to iicknowledgej and as it is a matter of great importance 
in the present state ot physics, f have been desirous to draw the 
attention ofphilosopheis to a closer consideration of the subject, 
vtrjth a view to a more dehberaie and impfurtial decision of this 
point. 

“ From the closest and most scrupiilons attention I can 
employ on this (question, the preference, in point of accuracy, 
appeals to be decidedly in favour of the large or mountain expe- 
nment over that of the small halls.” 

From the Scliehalliau experiment, J)r. H. thinks, that the mean 
density of the earth is five times that of water, but not moi-e ; 
while, from his exjieriment, Mr,*Cavendish has assumed the mean 
density^ to be =; 6’48, Ur. Hutton afierwards jioiiiis out some 
of the errata in Mr. Cavendish’s papi.r ; and concludes that the 
medium of the first six of his expenmciils is C> 19, and of the 
other 23 expeiiineuts 5*43, and the mean of both these means, 
he obsciics, is 6*3 1, instead of f-48, the eirii- arising from the 
sum of the numerical ‘culci lations. Hic diflerence of 0’31, or 
about the 17th pait ol tlio whole, Hr. Hutton thinks must be 
asenbed to the inaccuracy of making and leading off expen- 
nients with sucli intricate and inadequate machiiipry as that 
used by Mr, Cavendish. 

Dr. llutton observes, “ that he cannot conclude this paper of 
luquny without expressing a hearty wish for the repetition of 
the large or mountain cvpariment, in some other favourable 
situation, and with improved means, if possible.” For (his pur- * 
pose, tiie Doctor suggests an idea, that one ofthe large pyramids 
lU Egypt might profitably be employed, instead of a mountain, 
for this expenment. 

XX. Oh the Seporation of Iron f*om other Metak, By 
J. F. W, Heiscliell, Esq, PRh. &c. 

This paper is given in the present number of the Annafs. 

XXI. Oh the Re-esfah/tihiHeta of a Canal in the Place of a 
Pot lion o/' the L/rethra which had been destroyed. By Henry 
Earle, Esq^. Surgeon to the Foundling, and Assistant Surgeon to 
St. Bartholomew’s Hospital. (Communicated by Sii Humphry 
Davy, Bart. PttS.) 

For the particulars of (his paper, which is entirely surgical, we 
must 1 efer to the original volume. 

XXU. Calculations of some Obseroations of the Soletr Bclipse 
Oft Sept. 7, 1820. By Mr. Charles Rnmker. (Communicated 
liy Thomas Young, MD. For. Sec. to RS.) 

For this 'paper, which can hardly be abridged, wc must also 
refer to the volume. * * . 

XXIIl, Ah Account ofthe Uemeasumtieni of the Cube, Cy tin- 
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dfer, mid Sphere, med hy the laie Sir George Shuckhai^gji 
in his Inqnhiee re^tHing a Standard of Wei (^h(s and Measuret,, 
By Oapt. Hienry Kat^^r, FRS^ 

The experipaents above refeVred to are detailed in the Philoso- 
phical Transactions for 1798 ; and niay there be Been/* pays 
CapU K. that a cube, a cylinder, and a bplierc ot hi ass, were 
employed, the respective dipiensions of which beiiift gixca, scs 
well as the weight of water diafidaced by each, the weight of a 
cubic inch of distilled water might thence be leadily a&ccrtumcd. 

In reviewing these experiments, so much care appears io 
have been bestowed on those parts of the inquiry which 1 elate 
to weighty as to leave no reason to doubt theii accuracy ; but as 
Sir George Shuokburgh has not oulered into bo full a detail of 
the method he pursued in the meahtremetd of the cube, the 
cylinder, and the sphere, I felt it to be desirable that this opera- 
tion should be repeated before the (Commissioners of Weights 
and Measures should make their final Repoit/’ 

Sir George’s experiineiits were lepeated by Captain Kater, 
and the paper concludes by cnllectimj uiuloi one view the <latft 
furnished by Sir Gqoige ShUckburglrs experiments and his own 
measurements, and he observes, that From ttiesc* data, the 
weight of a cubic inch of distilled water in a vacuum at 
deduced from the cube, appears tpbe 

262d)0V of Sir G. Shuckburgh’s grains 
Flora the cylinder. • . . • 2r)2'H/il 
From the sphere 252^907 ^ 

The mean of which is . • 262*838 

• 

► which is equal to 252*722 grains olTtlfe Pin liaiueiitary Standard.”’ 
XXIV. An Acfouni 0 / 0(fsen''aiiom made with the lia^ht 
Feet Aiitronomiial Circle, at the Obhcrmtory of Trinitjj Cotfege, 
Dublin, since the Beginnim of ike Year I 8 I 8 , /or investigating 
the Fffecis of ParaUasi and Mhertation on the Places of cert am 
Fixed Stars ^ also the Comparison of^ these iaifh former Obserea* 
tiohs for detennintTig the Mffects of Lunar J^utalioiu By the 
Rev. John Brinkley, OD. FKS. and MR! A. Andrews Profe?lls 6 r 
of Astionomy in tJic University of Dublin. 

Respecting this very elaborate paper, we can scarcely say any 
more than state the purposes for which tlie experiments detailed 
in it were undertaken, which are thus mentioned by Dr. B. 

“ The results of the observations which T now beg leave to 
lay before the Royal Society, were instituted with a view of dis- 
covering, if possible, the source of the differences that iias 
existed between the results of former observations made hete^ 
and of others made at the Royal Oliservatory ut Greenwich; and 
riiey will, it is imagined, bo found to be useful relative to some 
Other important points in astronomy. ' 

^\My former obserfations of certaiin stars pointed oiapta 
tion of about one seebnd from the mean place, after baving^^de 
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all the usual conrections. Mr. Pond’s observations pointed out 
no such deviations. Tho deviations that I had found agreed 
with the effects df parallax* The observations that I have since 
made, far more numerous than the former, concur in exhibiting 
the same results ; in showing deviations in certain stars that can 
be explained by parallax. Every other suggested solution of 
the difficulty appears quite inadequate thereto. Jt 1 think, 
nearly demonstrated, that no cTjangC of figure in the instrument 
has occasioned it, and that the uncertainties of the changes of 
refraction can*have had only a very small share, if any, in pro- 
ducing the effect observed.” 

XX V. On the Effectff produred in tht Rates of Chronometers 
hy the Proximity of Masses of Iron. By Peter Barlow, Esq. of 
the Royal Military Academy*! (Communicated by John Bafrow, 
Esq. FTIS.) 

Mr. Fisher, who accompanied Capt. Buchan in 1818 t6 the 
Arctic Regions, has shown, id a paper printed in the Philoso- 
phical Transactions for 18‘iO, that the rates of chronometers differ 
on shore and on board, losing in the former situation, but gain- 
ing ill the lattei : this variation ascribed to the influence of 
the ship’s iror on the balance, and his communication contains a 
detail of the various experimeiits which he performed, to show 
that the magnetic influence tends to accelerate the motion of 
the time-keepers by its influence on the steel part of their 
balances. Referring to Mr. Fisher’s experimeuls, Mr. Barlow 
found that live out of the six chronometers which he used were 
retarded, while all JVJr* Fisher’s were accelerated. 

From a number of experiments which have been made, Mr. 
Baiiow says, it appears rhjat a chronometer ought to be kept 
as carefully at a distance lr(nn any partial mass of iron, as ihef 
compass itself.” 

XXVI, On the PecaUarities (hat distinguish the Manatee of 
(he West Indies from the Diigoffg of the Kasi Indian Seas, By 
Sir Errrard Home, Bart. VPKS, 

XXVII. On a new Compound of Chlorine and Carbon, By 
Richard Phillips, FUSE. FI S* M(5S. &c. and Michael Faraday, 
Chemical Assistant in the Royal Institution, (Communicated 
by Sir Humphry Davy, Bart, PRS.) 

We have already given some account of this paper in the 
Annals. 

XXVIII, On the Nerves; ghing an -4rco/iw^ of some Expert-- 
meuis on their Struetvre ani FunciionSf which lead to a new 
Artangement of the Systm^ Charles Bell, Esq. (Commu- 
nicated by Sir Himiphry Davy, Bart. PRS.) 

XXIX. Further Researches on the Magnetic Phenomena pro- 
dueed by Electricity ; with some ttero Experiments on the Proper- 
ties of Electrified Bodies in their Relations to conducting Powers 
and Temperature. By Sir Humphry Davy, Bart. PKS. ♦ 

This paper was printed entire in th^ last number of the 
Annals. 
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Articx-b XVL 

Proceedings of Philosophical Societm. 

ROYAL SOCIETY, 

The followlag papers have been read since our last report : 

Jan. 10. — A letter Yrom Capt* Hall, contiiining Observations 
on a Comet seen at Valparaiso. • • . 

Elements of the above Comet, by Dr. Brinkley. 

Jan. 17. — On ultimate Atoms of the Atmosphci'e, by Dr. 
Wollaston. 

On the Expansion in a Series or the Attraction of a Spheroid, 
by James Ivory, Esq. 

Jan. 24. — On the late Depression of the Barometer, by I^uke 
Howard, Esq. 

On the anomalous Magnetic Attraction of Hot Iron, by 
P. Barlow, Esq. 


* f 

Article XVII, 

C( lENTinO INTjaLLtr.l.NPH, AKI) notices OE S13U.IECTS 
CONNECTED V\l’U SCIENCE. 

1 . Prepat atiofp of Qubune. 

M. J. Voreton, ofCrenoble, employ’s the following method in pre- 
paring Cininine, by nhich he says hois enableii to procure about two 
ounces and a half of Quinine from ^el<?vca pounds of Cinchona, in- 
stead of an ounce anvl a half, or an ounce and three quarters procured 
by the oominoa process. The Cinchona reduced to a coarse powder 
Is to be digested in water, acidulated with about one hundredth ol its 
weight of umrUtic acid. At the expiration of 2 h hours, the Cinchona 
is to be strongly pressed, to be again treated with dilute muiiatic 
acid, and the processes are to bo repeated, till isliic Cinchona loses its 
bitterness. The filtered infusions are to be mixed and treated with 
excess of puv magnesia, the mixture to be boiled for a short time 
and then suftbred to cool. The magnesian precipitate is ta be washed 
with cold water, (lricd» and digested in alcohol : by distilling this solu- 
tion the Quinine is obtained.~(Annales de Chiinle.) 

II. Improvement in Stringed Inslnmenfs, 

M. Fischer of Leipsic, recommends the use of platinum wire, as a 
substitute for brass and steel, in the strings of musical instruments. 
He describes the tone as much finer than in instruments iu which the 
usual metals are employed, and it certainly possesos the almost uninue 
advantage of preserving its metallic brillancy, though surrounaed 
by the continued deposit of a dump atmo«phere.-^Rev. l^ncy, 
Oct. 1821.) 



III. CumpiUathe Inalym of the TooA anA JAmcrment ^fhei^ighU 

ingtde* 

M* BraconDot having collected the estcrement of a nightingale, with 
the intention of extracting uric acid from it, which it contains in great 
abundauce, afterwards undertook to compare its constituent principles 
with those of the ok’s hoatt upon which the bird was fed* 

Ttxroe hundred parts of ox^s heart yielded the foUmyingsubstances; 


Water.* gSMl 

Hbrinc, ves*$cls, nerves, cellular membrane, fat, and phosphate 

of lime 54*59 

Albumen letaining the colouring matter of th^ blood, phos- 
phate of lime and magnesia. * 8*20 

Extractive matter soluble in alcohol (ossma^some) 4*70 

Icactate of potash , . , . * 0*56 

]|%o$phate of potaJi. ... * * * . * . 0*46 

Chloride of potassium . . . . 0*S8 

Ammoniaeal salt and free acid " A trace 


300 00 

Thirty-six pens of the excrement of the n/ghtingale 3 jelded the 
following substances; 


Super-urate of potash and utnmonia 19*00 

A peculiar substance slightly animalisscd, soluble in water, and 

insoluble in alcohol. . . * 12*00 

Ferruginous phosphate of lime 1 *50 

Sulphate of potash * • J *20 

Picrome) 1*00 

Chloride of potassium * 0*2S 

Phosphate of potash and aonsonia . 0 23 

ITiikuown combustible acid combined with ammonia 0*20 

Ammoniaco-magneslan phosphate. 0*08 

Free lactic and acetic acid about 0*10 

Mucus 0*10 

Peculiar black matter, reserobhug that found in mine by M. 

Proust, from 1 lOp 010 

A brown thick oil readily Soluble in alkalies and in alcohol from 

0*5 to..., 0*05 

Muriate of ammonia estimated at. 0*05 


35 84 

( Annales de Chimie ) 

' IV* Jmlj/m of Black^and Gteon Tm^ 

Mr. Bnsnde has lately made a comparatWe analysis of black aim 
green tea, from which he fipds that ** the quantity of astringent mat- 
ter precipitahle by gelatine is somewhat greater in green than in black 
tea, thoqdi ^the excess is by no means so great as the comparative 
favours or tlSe two would lead one to expect* It also appears that the 
entire qaai»tity of soluble mattei: is greater in green than in black tea, 
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and that the proportion of extractive matter not precipitable by gela^ 
tine is greatest in the bitter/' 

<< SiiTphuric, muriatic^ and acCtio acids, but especially tlie 6t»t> occa- 
sion precipitates in infusions botli of blark and green tea, which have 
the properties Of Combinations of those acids with tan. Both {iifhsi6n& 
also yield, as miglit bo expected, abundant black precipitates, with 
solutions of iron ; and when mixed with acetate, oi more especially 
with subacetate of lead, a bulky buff-coloured matter is separated^ 
leaving the remaining fluid entirfly tasteless and colourless This 
precipitate was diffused through water, and doconipused by sulphur- 
etted hydrogen; it afforded a solution of tan and extract, but not any 
traces of any peculiar principle to which c^^rtain medical effects of tea, 
especially of green tea, could be attributed 

Mr, Brando observes, that there ib<me property of strong infusions 
of tea, belonging especially to black and green, which seems to 
announce the presence of a distinct vegetable principle ; namely, that 
they deposit, as they cool, a brown pulverulent precipitate, whtcb 
passes through ordinary Alters, and Can only be c olleeted by deposltton 
and decantation ; this jprecipitato is very slightly soluble in cold water 
of the temperature or from SCf dow nwards, bht it dissolves with the 
utmost facility in water ot 100° and upwards, iorming a pale-biown 
transparent liquid, which furnished abundant piocipitate ui solutions 
of isinglass, of sulphate of hon, of^muriatc of tin, Slid of acetate of 
lead; whence it may be infen ed to consist of tannin, gallic acid, and 
extractive matter. , 

The follow ing table is given by Mr J^rande as showing the respective 
quantities of smublc matter in watnr and alcohol, the weight of the 
precipitate by isinglass, and the pro|^>omon of inert wooay fibre on 
green and black tea of various pricey: 


On« hundred patte of te»u 

1 Soluble 4 1 
water. 

goluble m 
alcohol. 

Prciipitate 
with jtUy« 

Inert 

iluc. 

Green hyson, ids. per lb. . . 


U 

31 

56 

Ditto, 1 ^ ^ ^ ^ . 


43 

29 

57 

Ditto, 10^. 

86 

43 

26 

SI 

Ditto, 8^., * 

S6 

42 

25 

m 

Ditto, 7^*.. 

SI 

41 

» 414, 

m 

Black souchong, 1 %. ...... 

35 

36 

28 

64 > 

Ditto, 10* 

S4f 

87 

28 

6» 

Ditto, 76.. 

36 

as 

24, 

84 

Ditto, 8s* 

35 

31 

23 

85 


(fioyal Institution JoumaL) 


V. RpoManctm E±pkdm of Chhrine nnd Hydrogmu 

It has been long known that a mixture of chlorine and l^ydrogen 
explodes When exposed to the direct action of the eun's r^s. tn 
order to try if this effect could be produced by the radiation of a cofh* 
mon culinary Are, TroiEessor SilUman Ailed a commori Florence oil** 
flask (well cleaned) half full of chlorine gas, and was in the act of 
introducing the byorogen in the fmeamatio cistern. ^ Thoim was laot 
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only no direct emanation from the sun, but even the diffuse U^ht yr^ 
rendered much feebler than common bv a thick snovr^storm, which had 
covered the skvlight above with a thick and veiled the heavens 

in a singular degree for such a storm. Under these circumstances* 
the hydrogen was scarcely all introduced before the flask exploded 
with a distinct flame ; portions of the glass stuck ii) the woodwork pf 
the celling of the room* and the face and eyes escaped by being out of 
the direction of the explosion: nothing but the neck of the flask 
remained in hand. This occurrence then proves* that a mixture 
p( chlorine and hydrogen gas may explode sx)ontaneously in a 
mffuse light, and even in a very dim light.” — (American Journal of 
l^cience, v oJ, 3, No. 2, p. 34f3.) 

t 

VI. Snlphatf^trharhonate of Lead. 

A very fine specimen of carbonate of lead was recently brought 
from Leadhills, by Ale> inder Irving* Esq. who found it by analysis to 
be a sulphato- carbonate. Upon examining its crystals, I find it to be 
sulphalo-tricaibonate of Mr dirookc. The crystals, which are of 
considerable size, are acu'e rhomboids* with cleavages perpendicular 
tjo the axis of the rhomb They are of a bright sap-green colour. 
Upon cxaiuiniug their optical structure, 1 find that they have two axes 
of double refraction, the principal one of which is coincident with the 
axis of the rhoinb. The sulphoto-tricarbonate, therefore, cannot have 
the acute rhomboid for its primitive foim, but must belong to the pris- 
matic b 3 ^stem of Mohs. 1>^ 3,— ICdin. Phil, Jour, 

VIL Cah^sinter detet nnaed to be Uue Calcareous &par^ 

The Rev, Dr. Fleming, of Flisk, transmitted to me lately two speci- 
mens of this substance, with the following remark : Lamellar calc- 
ainter from Macalister’s Cave m Sky. 1 procured these crystals in 
shallow poqls in the cave tilled with the calcareoue, water. Ihe indi- 
cations of crystalliization o e dj^tinct, but the crystals seem to be but in 
progress. The summits of tife crystals ot the smallest piece are smooth 
-and flat, and indicate the prisms below to bo hve-sided, and sometimes 
four-sided* I regard these specimens as exceedingly curious, as they 
are genuine examples of Neptunian calcareous spar 2 Acicularly 
Crystallized fibrous C?alc-sinter.-— 'Hiis substance is from the Isle of 
Man ; the specimen from which these fragments were separated was 
given me by Mr* Sievenson several yeais ago, and is interesting us 
being a lecent aqueous formation ” Dr* Fleming adds, “ that all the 
calcareous matter in Macalister^s Cave, whatever be its external form, 
atalactitic, stalugmitic, or encrusting, is all more or less in the state of 
calcareous spar, with the usually foliated structure : that which lies in 
rhe pools or hollows of the caves has its crystalline forms like those in 
the specimens sent.” Upon examining these interesting specimens, I 
succeeded in extracting from them regular rhombs of calcareous spar, 
having their angles of the same value as the finest specimens of carbon- 
ate of lime. Their double refraction and their polarising force, were 
of the same character and the same inteusity as the purott Iceland 
spar. D. B.— -(Bdin, Phil, Jour.) 

Vill. Neva Mineral from Aachen^ near Abenberg. 

Having examined a very f ne crystal of StUbite from Aaolieni near 
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Ak^nberg, uliicb Mr* Hetdand was bo kind as to transmit to me, I 
have found it to differ essentmUy from ail the stilbites> and even from the 
new apecies into which Mr BrOoke has separated the substances for** 
meHy ranked under this name. Since I eKaiuined this mineral^ 1 have 
learned that it is considered by Hauy as a variety of stilbite) to wh|qh 
he gives the name of £>uo-vigesima]e. U* B.-*(Kdin. PliU* Jom .) 

IX. Onf^e Spurs t^ihe Ornithorpuehus, 

Dr. Tiaill, of Liverpool, has lately had an opportunity of examining 
the skins of a male and female ornithorynchus from New South Wales* 
The spurs of the male were remarkably strong and sharp, and the per* 
foration in them so extremely minute, that if is not surprising that they 
escaped the notice of the first naturalists who examintd them. The 
tubes were so fine that they would ivoc receive a horse hair, though 
they admitted a human one **—( Edin. l^hil* Jour.) 

X, Methods tifhmdlhg Fire on the Sandxmch hlmids. 

There are various methods of producing fire* In the Caroline 
Islands, a piece of wood being held fast on the ground, another short 
piece, about a foot and a half long, of the thickness of a thumb, even, 
as if turned, and with the end bluntly rounded off, is held perpendicu- 
larly over it, and put in motion between the palm of the hand," like the 
mill used for making chocolate. T^e motion is at fiist slow, but is 
accumulated, and the pressure increased, when the dust produced by 
the friction collects round the bores, and hji'gins to be ignited This 
dust is the tinder which takes fire. Tlie women of Eap are said to be 
uncommonly clever at this procesb tu Uadack and the Sandwich 
Islands, thej/ hold on the under piocf of wood another piece a span 
long, with a blunt point, at an angle pf about 30 degrees, the point of 
the angle being turned from the person employed. They bold the 
piece of wood vvith both hands, the ihmObs below, the fiiigers above, 
so that it may press firmly and equallj(, ^nd thus nio'u it backwards 
and forwards in a straight line, about two or three inchos long When 
the dust that collects m the groove, produced by the point of the stick, 
begins to be heated, the pressure and the rapidity of the motion are 
increased. It is to be observed, that in both methods tvio pieces of 
the same kind of wood are used ; for which purpose, some oi equally 
fine grains, not too hard* and not too sofl, are the bist Both methods 
requnv practice, dexterity, and patience. The j)rocess of the Aleu- 
tians is the first of these methods, improved by nicchumsm They 
manage the upiight stick in the same manner as the gihilet or hot^v 
^ which they employ in their work. They hold and draw the string, 
which is twice wound round it with both hands, the upper end turning 
in a piece of wood, which they hold with their mouth. In this way, 1 
have sorm a piece of fir turned on another piece of fir, produce fire in 
a few seconds ; w heroas, in general, a much longer time is required. 
I'iic Aleutians also make fire by taking two stones with sulphur rubbed 
on them, which they strike together over dry moss strewed with sul- 
phur.— (Kotaahues Voyage, iii* 259.) 

XL Method nf illumwatingthe Dials Public CloiU with Gas^ 

• Messi'b. John and Robert Hart, of Glasgow, who have been long 
known to the public for their scientific acquirements, as woil m their 
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practical ingenuity, have erected a very ingenious apparatus for 
tiatiug mth gaatbe dials of the Trou Chttt'Oh and Post-office steeple in 
Glasgow* ThO apparatus consists of a No. 1 Argand burner, placed 
a few feet out from the top of the dial, and enclosed in a nearly hemi- 
spherical lantern, the front of which is glassed ; the back foniis a p^a- 
bolic reflector; the dial receives not only the direct, but a conical 
fctream of reflected rays, and is tlius so brilUandy illuminated, that the 
hours and hands can be seen with nearly the same distinctness at a 
distance as Through the day. T6 mask the obtuse appearance of the 
lantern, its back has been made to assume the form of a spread eagle, 
above which is placed the city arms, the whole handsomely executed 
and gilt. The gas-pipe and lantern move on an air-tight joint, so that 
the lantern may be brought close to the steeple for cleaning when 
necessary. The gas is first igviittd by means of a train or flash-pipe, 
so perforated, that wlm i the gas issuing from the holes at the one end 
is lighted, the iioles along the pipe become so, and thus the gas inside 
die lantern is kindled os if by a tram of dry gunpowder : in this way 
the light might be first communidated either from the street or from the 
steeple The oflbet of the lighted dial is at once cheerful, pleasant, 
and useful. By a simple contrivauv e, the clock disengages a small 
detent, something similar to the larum iu wooden clocks. This shuts 
the gas cock, and instantly extinguibhes the light ” — (Kdin. Philos. 
Journal.) 


Articj^e XVIIL 
NEW SClteNTIFlG BOOKS 


FKl!.PAKmO FOR POBLfCAlION. 

\ ' 

IVJr. Children has in the press a Translation of Proft»sgor Berzelius's 
work on the Use of the Blowpipe in Chemical Analyses and Mineialo- 
gical Investigations, with Notes and other Additions by himself. It 
will form an octavo volume, and be illustrated with engravings. 

A comparative Estimate of the Mineral and Mosaical Geologies. 
By Grenville Peni^ Esq. Z vol. 8vo. 

JUST PUBtlSHirp. 

A Description of the Shetland Islands, comprising an Account of 
their Geology, Scenery, Antiquities, and Superstitions. By Samuel 
Hibbert, MD. MFSE. 4 to. With Maps and Plates, S/. 

Twelve Essays on the Proximate Causes of the jA^gregato and Ato- 
mic Phenomena of the Universe, Physical, Mechanical, Chemical, and 
Organical. By Sir Richard PhiUips. Svo. With Plates. 9s. 

A Treatise bn Diseases of the Nervous ^stem. Vol. h on Con- 
imlsive and Mapiacal Affections. By J. C. Prichard, MD. Ac. 8vo. 
1 &. 

A Treatise on Diseases of the Chest. Translated from the French 
of R. T. U. Laennec, MD. By John Forbes, MD. Svo. 14^r. 

The Encyclopedia Meiropoiitana, or Universal Dictionary of 
Knowledge, on an Original Plan, comprising the two-fifld Advantages 
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ofa PliibiSophical'and AlpUabetici^ Anrangament With ii|>pil>priaie 
and entirely new Engmvmgs. Part V, J/. u. To bo continued 
regularly till completed. 

The Jntrodactoiy Lecture of a Course upon State Medicine, doU- 
vered in Mr. Granger's Theatre, Southwark* Nov. 1, I8gi, By John 
Elliotsbn, MD. &c. 8vo. ^ 2 $. 6 d^ 

An Inquiry into the Opinions Ancient and Modern concerning Life 
and Organization, By John Barclay, MD. Lectui’or on Anatomj and 
Surgery, Fellow of the Uoyal CoHe^ ot Phystciaus, &C. 8vo, 1 U* 
The Principles of Medicine on the Plan of the Baconian Philoso' 
phy. Vol. I, on Febrile and Inflammatory Diseases. By It. D. Ha- 
milton, 8vo. 9s, 

The Botanical Cultivator; or a Practical Tieatisc on propagating, 
rearing, and preserving, all Deseriptiotia of Plantb cultivated m the 
Hothouses, Greenhouses, and Gardens, of Great Bntain. By lloberl 
Sweet, FLS. 1 vol. 10a. 6 (L 

A Treatise on Bulbous Boots, particularly those hei ttofore included 
under the Genera Amaryllis, Cyrtanthub, and J^ancratium. By the 
Hon, and llev, Willnun Herbert^ With coloured Plates, />*. 

A Monography on the Genus Camellia, By Samuel Curtis, FLS,. 
Lai go folio. 3/, 35 plain, G/, IGs. 6d coloured 
Physiological Lectures. By John Aberncthy, Complefci' in 1 vol, 
8vo 185. • % ^ 

Essays on Surgery and Midwifery, with Practical Obsen ations and 
Latent Cases. By James Barlow, 8ve. liJw 
History of Cultivated Vegetables, By II. Phillips. 2 vols. royal 
Svo. 1/. ID C<i. 

lloitus Suburbanus Londinehsis; oi a Catalogue of Plants, culti- 
vated in tlie Neighbourhood of London; arranged according to the 
Linnean S3 stem : with the Addition of the Natural Orders to which 
they belong. ^ 

• 


Articjle XIX, 

NEW PATENTS. 

Owen Griffith, of Tiyfan, Carnarvonshire, Gent.; for an miprove- 
menl in the pin;cip 1 c and construction of manuj^cluring 01 making 
trusses for the cure of ^ptuies or hernia, in whatsoever part or pmts 
t)f the body it may be situated,*-^ct. 18 , 1821 , 

Thomas Maitifi and Charles GraOon, of Birmingham, piinting-bk 
manufacturers, for a meUiod of making fine light black, of a very 
superior colour, which they^all spirit black; and anew apparatus for 
pioducing the same. — Oct. 2 L 

Benjamin niomi> 8 on> of Ayton Cottag:e, Durham, Gent, for a me- 
thod of facilitating tlie conveyance of carriages along iron an^ wood 
roil- ways, tram*-ways, and other roads Oct. 24 j. 

Charles Tuckley, sen. of Kenton-street, Brunswkfc-square, cabinet^ 
maker, for certain improvements appUcahle to window-saslies, either 
single or double hung, fixed or sliding sashes, casements, window 
shutters, and window blinds.«^Nov. 1 . • *3 
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Samuel Hobday^ of Binnitigham» patent snuffer-maker, for a method 
of manufacturing the furniture for umbrellas and parasols, and of unit* 
ing the same together.-**Nov. 1. 

John Frederick Archbold, Esq, of Serjeant*s*inn, Fleet-street, Lon* 
don, for a mode of ventilating close carnages, — Nov 1. 

llichard Wright, of Mount-row, Kent-road, Surry, engineer, for 
improvements in the process of distillation. — Nov. 9. 

David Redmund, of Agnes-CJircub, Qld-streeWoad, Middlesex, 
'engineer, for an improvement iu the construction or manufacture ot 
Binges for doori.— Nov. 9. 

Franz Areton Egells, of Britannia-terrace, City-road, Middlesex, 
engineer, for certain improvements on steam-engines.—Nov. 9. 

William Westley ItieWds, of Birmingham, gun-maker, for an im- 
provement in the construction if gun and pistol locks.— Nov. 10. 

Jauies Gardner, of Banbury, Oxibrdshire, ironmonger, for a machine 
preparatory to melting in the manufacture of tallow, soap, and can- 
dles ; and which machine may hc^ used for other similar purposes — 
Nov 9. 

John Bates, of Bradford, Yorkshire, machine- maker, for certain 
machinery for the purpose of feeding furnaces of every description, 
steam-engines, and other boilers, with coal, coke, and fuel ofrver^ 
kind. — Nov. 9. . 

William Penrose, of Stummorgangs, Yorkshin, miJlei, for various 
improvements in the machinery for propelling vessels, and in vessels so 
propejjed.— Nov. 10. ’ * ^ 

Bowles Symes, of Lincoln’s-inn, Esq. for au expanding hydroslatic 
piston, to resist the pro sure of certain fluids, and slide easilj' in an 
imperfect cylinder —Nov. 10- 

Joseph Grout, of Gutter-lane^ Cheapsido, I^ondon, crape manufac- 
turer, for a new manufacture of crape.— Nov. IS. 

Neil ArnOtt, of Bedford-sqqarc, MD. for improvements connected 
w'Pi the production and of beat in furnaces, steam and air 

engines, distilling, evaporating, and brewing apparatuar— Nov. 1 1*. 

Richard Macnamara, Esq. of Cantcrbury*baildings, Lambeth, for 
an improvement in paving, pitching, and covering streets, roads, and 
other places.— Nov. 20. 

John ('ollinge, ofxLambetb, engineer, for an improvement in hinges. 
—Nov. 22. ^ j, 

Henry Robinson Palmer, of Hackney, civil engineer, for improve- 
ments in tlic constigiction of rail-ways, and tram-roads, and of the 
carriages to be used thereon — Nov. 22. 

lliomas Parkin, of Skinner.street, Bishopsgate-street, merchant, for ' 
an improvement in printing —Nov* 21^. 

William Baylis, jun. of Painswick, Gloucestershire, clothier, for a 
machine for washing and cleansing clothes,— Nov. 27. 

Thomas Motley, of the Strand, patent letter-maker and brass-foun- 
der; for certain improvements in the construction of candlesticks or 
lamps, gad candles to be burnt therein. — Nov. 27. 

Robert Bill, Esq. of Newman-strect, Marylebone, for an improve- 
ment in the construct! jn of certain descriptions of boats and barges.— 
Dec. S. 



1822»3 Howards jileteorohgica/ Journal. 


m 


Article XX. 

METEOROLOGICAL TABLE. 


mi. 

Wind. 

Barox 

Max. 

ICTER. 

Min. 

Trerak 

Max. 

>M^LR« I 
Min. 

£vap. 

1 

llaiu. 
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1 9 a.m. 


ISthMon. 










Dec. 1 

w 
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47 

39 

— 

03 



2 

, W j 

29-97 

29 81 

51 

1 

— 
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30 00 
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34 

33 

— 

SO 
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30-00 
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48 

39 

— 

15 



5 

w 

30-25 

29 85 

51 
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— 

09 



6 
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30 2vN 

30-15 

41 






7 
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30 0(t 

29*91 

49 

^ 40 
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w 
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30'06 

52 

46 


^ I 
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30- U 
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t 
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10 

s 

30-28 

30 05 

55 

3> 





nlN W! 

30-36 

30-28 

44 

27 

— 

03j 

1 

0 

12 

s E 

30-34 

30-04 

51 

42 1 
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13 

iS E 

30 08 

30-04 

52 

•38 

50 

— 



U 

S 

30 04 

30 04, 

51 

41 i 

— 1 

03 
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29-87, 
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29 87 

2.0-631 
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29-24 

52 
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— 
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52 

42 
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50 

34 

— 
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49 
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— 
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50 

41 
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23 

w 

29 17 
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46 

39 

56 
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48 

38 
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28-21 

41 

28 
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26 

£ 

29 051 

28-23 

44 

30 
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35 



27 
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29-05 

28-88 

46 

39 


35 



28 
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28*46 

28*40 

47 

36 
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29 

N W 

29 11 

28-46' 

46 

41 
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30 
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29*90 
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46 

34 

— 

03 



31 
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29-88 

41 

32 
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30 36 

^7*83 

55 

27_ 

1-31 
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. . 


Hhc observations in each lino of the table apply to a |>eiioLl of tv enty-four hours, 
b^miiinji at 9 A. M. on the indicated m tii^ first column. A dash denotejB that 
the mdir is inchidrd in the next following observation. 
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Tm^fth M 9 ntht^l. Rainy. S. lloudy. 3. Rainy. 4. Fine morning: rainy 
ntglU. 5* Showern: some thunder in the afternoon. 6. Fine: cold. 7. Fine morn* 
ing: drisnsly afternoon. 9^ 10. Fine. 11, IS. Cloudy. 13, 14, 15. Fine. 
16. Fine day : rainy night. 17. Fine moiinuig : rain in the afternoon : night squally. 
18, 19. Fine. SO., Heavy showeis at intervals during the day: nxght stormy, with 
lightning, SI. Small tain in Oie momingt afternoon, fine, SS, 23. Fine. 
24. Uainy. S5. Vea’y fine, 26, Rainy. 27. Rainy: hail about noon, 2b. Rainy: 
some sleet about lialftpast one, p. tn. 

«*# This month is remarkable for a Uepreswon of the barometer, vhich, for London 
at least, or its vicinity, ^ nearly without a precedent on record. The lowest observation 
here given, 27*83 In. was obttdnud Tottenham from a portdble baronieter of Sir H. 
Englefield^ constructioa. about five, a. m . *011 the S5th, The bdromotei at the labora- 
tory was not observed when at its lowest point* The indexes of many wheel barometers 
retrograded on tins occasion into the 96t /mr parr of flic w‘ule, and were found in the 
vicinity of 31 incho!^, a rimmwtance which occa«,>ncd some cuiioos rnnarks on tlie sup- 
posed inconsistency of the weatiicr gla&s With the weather*. We had vo storm ol wind of 
any consequence after this great depresbibn, which, it should be remarked, had bceli 
coining on for abont two week*f. It appears by tlie papers, that a like state of the baro* 
meter was extensivdy ohsert'^ed at the Muiie time on the Continent, aud Uiat vciy teni* 
pestuouR weather attended iU far to the south of our i^and. 


kIbults. 

WintUs B, 1 ; SB^e^jS. 3j SW, 9; W, 5; NW 7. 


Barometer: Mean height ^ 

For the month. 29*538 inches. 

For the lunox period, imding the 16th. 29*916 

For 15 days, ending the 3d (moon south) • . . ........ 29*786 

For 12 Jays, ending the I5fti (moon north), 30*085 

For 15 days, ending the SOth (moon south) 29*005 

Thermometer: Meanhdght 

For tlie month. 43*354^ 

For the lunar period 45*733 

For 30 days^ the sun in Sagittarius. 45*31 6 

Rvaporatidn 1*31 in. 

Rain, 4*85 


Ko^atiiry^ Sttatford^ 29 , 1822 * 


R. HOWAJID. 
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Article I. 

. * ^ 

Ktpenmeufs to determine the Weight of an Atom of Alumina^ 
By Thoma«j Tliomaon, MD. FftS. Jfte^ius Pi-ofessor of Ohe- 
mislry in tlio University of Glasgow. 

It is not unlikely that the labour wtiich I bestowed in 
order to lender the following ejtpeiiments as accurate as 
possiblo vrill appear to some persons a waste of tinie. But 1 
am of opinion that it is of the greatest importance to determine 
the atomic weicjhts of bodies with tbefitmost possible precision. 
When this de&\*able object is gained^ the art of analysis, ut pre- 
sent so laborious and so uncertain, will be greatly simplified. 
Besides, alumina being a constituent so generally found in crys* 
talhzed minerals, an exact knowledge of its atomic weight 
cannot but throw considerable light upon the constitution of a 
very numerous and interesting scries of crystauized minerals. 

I have examined a consideiable number of the salts of 
alumina, but found none of tiiem fit for my puipose, except 
•omnion alum — a salt whicli crystallixes with great ease and 
regularity, and which cun be readily obtained in a state of the 
most peifect purity. It is not sensibly altered by exposure to 
the air, and may, therefore, be obtainea without difiiculty at all 
times m the same state. It is weUknown, that alum consists offimr 
different constituents, which are always present in it m exactly 
Ihe same pri^ortion ; namely, sulphuric apid, alumina, potash, 
and water. The object of my experiments was to determine the 
weight of each of these constituents in 100 grains- of alma 
crystals. 

1. I,may observe, before detmling iSy own experi0Oteut»» tJwA 
New Series, mou iii. M 
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we have a good many analys|k$ of alum. But the one which 
appeatis to have been made with the greatest care, and which 
approaches nearest the truth, is that of Berzelius, first given to 
the public in the Aimales cle Chimie, vol. Ixxxii, p. 258, The 
result of this analysis is as follows : 


Sulphuric acid • . . . 34*23 

Alumina 10*86 

Pota!*h 9-81 

VVat^r 46*00 


9^*90 

Upon this analysis, it may, be requisite to make a few remarks. 

(1.) His mode of doternuning the sulphuric acid was to dis- 
solve 100 grains of alum in water, and precipitate the sulphuric 
acid by means of muriate of barytes. The sulphate of barytes 
obtained weighed exactly 99*765 grains. Now as sulplioto of 
barytes is composed of 5 siilphunc arul -f 9*75 baijtes, it is 
obvioiivS that 99*7()5 grains of the salt contain onl\ 33*82 grains 
of sulphuric acid instead of 34*23 grains — tlie quantity stated 
by Berzelius ;'so that Berzeliws oWiales tlip acid, as found by 
his experiment, by about tw» •^fitth«' of a grain. I shall show 
hereafter that the real quantifey of 'ulpburic acid in 100 grains 
of alum is 32*854 grains, orncarlj one grain less tlidu the quan- 
tity indicated by Berzeliuses experiment. 

(2.) The alumina was obtained by dissolving 100 gi-ains of 
ahini in water, and precipitafnig it by ammonia in considerabh- 
excess. The precipitaif* wns washed and dried in a stiong red 
heat. The alumina tliu§^^o}jtainccl in one cxpeninont voighed 
10*86 grains; in another i0*{)7 grains This js v(*iy nearly the 
mode which 1 emj)loycd. I would remark onK^hat an excess 
of ammonia is not necessary. If jon add simply the cjuantity 
required to saturate tlie sulphuric acid united willi the alumina, 
the whole alumina will be pix?cipitatcd. The advantage of this 
method is, that jjlittlc or no aimniua will be dissolved by the 
excess of ammonia. Berzelius indeed recovered this portion by 
evaporating the ammoniacal liquid to dryness ; but the alumina 
in this case is apt to be canied ofi' with the liquid as it (evapo- 
rates. This 1 suspect to be the reason of tlie small deficiency ol 
alumina in Berzelius's experiments. This deficiency in one 
case was about onc-fifUx grain; and in the other, two-fifths of a 
grain. These quantities are inde(‘d very small ; but they have a 
sensible effect in altering the atomic weight of alumina ; for 
even tlie smallest of (hem amounts to nearly two per cent, of the 
wliolc weight of the alumina. 

(3.) His mode of obtaining the potash was to digest 100 parts 
of alum in a phial with carbonate of slrontian and whaler till the 
wjiolc sulphate of alumina was d(»composcd and precipitated. 
The* filtered liquid was evaporated to dryness in a platinum 
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crucible. The sulphate of potash weighed 18 3 parts ; but was 
found, when dissolved in water, to contain 0*15 of sidphate ot 
fetiontian , so that the real quantity of ‘^ulphate ol potash 
obtained was 18 16 parts. Now sulphate of potash is a com-- 
pound of five paits acid + six paits potash , so that the true 
quantity of potash in 18 16 paits is 9 9 instead of 9 81, as stated 
by Bcizelius. • 

(4 ) Ber7eltu<>’s mode of detenniuiug the wateuof crj&idlli/a- 
tion in alum was to heat the salt in a platinum cinciblo ovei a 
spirj< of wme lamp. The loss of weight sustained was always 
45 pel cent* I find that by thi^ method we < annot diivc ofi tin 
whole ol the water from alum. ^ small poition still icmams 
which cannot be dissipated, except b^ the application of a icd 
heat The analysis of alum by Bei/ehus then, when collected 
gives us the following lesults 


Add )3 8J 

Alumina 10 Sb 

Potash.... 9 00 

Water -4> 00 


% 

99 

leaving a dtfic lency of almost hall poi cent whit li, is we shall 
see afteiwaith, was owing to w itei not drneiji ofl b> the heat of 
a spiiil of w nu lamp 

11 1 sli ill now leUte a& concisely as posbihic: the exptMimcnts 
which I made m ordei to ascdtain th< conslitucuts ol alum, 
omitTing, as is my usual pi actiee, alUhe tiiaK wbicli w’tu either 
unsiK c cssfttj Ol not niojc succcsslnf tfuui those whicn 1 slate 
On the picseiit\ccasinu, the expetmients which I omit were at 
lea^t 10 times moie iiumcious than those whuh I giu , foi 1 
diiployecl 1 -jicat aancly of wajs to malv/a alum, jiartly to 
check my levults by one inoihei, andparllx to deteimuie which 
mode of ana)) sis w is easiest and most to be depended on 
* 1 Sn/p/tuNL Add - When 00 875 giams of^uie ulum ciys- 

ials dc dis oh tl m water, and the solution mixed with a 
solution of )5 glims ol chloiidc of baimm, a white pucipitate 
f^lh, (oiisi^ting of -iulphale of baiytes. Aftei this piecipitatc 
has subsided, i( wc test the clcn liquid which swims ovei it by 
intaiisoi elutions of glaalKi silt and miuiale of bar>tee, wc 
shall find that it contains no traces eithei of barytes oi ol 
fiulpluuu 1 C id ( onscquently the baiytes hoiu 63 ^mus of 
chlondi of baiium exactly satiuates the sulphuric acidm 00 875 
giam^ of alum But the baivtcs fiom 53 giains of cl fonde of 
banum amounts to exactly 39 gnins or 9'76 x 4 , but 9 75 
bar\tcs just situiate 6 sulphuric acid. It is obvious Jrwiu this, 
that 39 giams of baiytes will just satmat( 20 grams of >ulphuuc 
flcid, consequently 00 876 giain^ ol alum contain exactly 80 
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of fHilphwc acid : 100 grains of alum must of course 
coutain 32*8643 ^raius of sulphuric acid. 

In this dotanmination, from the great insolubility of sulphate 
of barytes, 1 believe the number to be correcl at least to as many 
decimal places as I have given. Now Bemelias’s number (even 
when corrected) exceeds this by 0*9058 grain. 

2. Water , — ^'fo determine tpe weight of water in alum by 
dweet experiment is attended with difficulties, ^faich, for some 
lime, 1 found insurmountable. Indeed after a vast number of 
attempts, 1 found such discordance between my results, that 1 
was iudncod to suspect thattlie water in alum was not a constant 
quantity, and that of consequence an analysis oi' this salt per- 
fectly correct was ^a)po^'■■,ble. By degrees, however, 1 began 
to suspect the sources of the variance, and a closer inspection 
put me on a way of obtaining, the water, if not by one simple 
process, yet by uniting two together. 1 shall give in the fiist 
place one or two of my early results, that the reader may per- 
ceive the wont of agreement between them. 

(1.) 100 grains of alum exposed for thice hours to a hout.of 
(I00“ lost 44*64 grains ; or i^'most a graiu less than Berzelius 
disengaged by means of a spirit lamp. We see from this that 
Berzelius had applied a heat r>xceeding 600° in intensity. 

(2.) 100 grains of alum exposed to a low red hea^t lost 70*72 
grains. This obviously exceeded ail the water in the alum, 
while it appeared to fall short of the water and sulphuric acid 
added together. For if the water amounts to 45 grams (and 
from Berzelius's experiments it cannot be less) ; the watei auid 
sulphuric acid united amount to 77'8542 grains. 

(3.) 100 groins of aldin exposed to a strong neat in a wind 
furnace lust 71*66 grains. This also falls short^^f the water and 
su^hniic acid. 

Upon tAamining the alumina which rcuiained when the resi- 
dual matter of experiment (2) was digested in water; by dissolv- 
ing it m muriatip acid, and iJxing the solution with muriate of ^ 
barytes, I obtaiced a precipitate of sulphate of barytes indicating 
the presence of little more than l-lOth of a grain of sulphuric 
acid. The alumina from experiment (3) examined in the same 
way gave no traces whatever of sulphuric acid. The solntioo 
made by digesting distilled water on it (which contained the 
sulphate of potash from the alum) being examined, was found 
to give a strong purple tinge to cudbear paper. Of course it 
contained an excess of alkali. It thus became evident that the 
lauat of a wind furnace is sufficient not only to drive off all the 
wabw asd all the sulphuric acid united to the alumina, but like* 
vise a portion of the sulphuric acid of the sulphate of potash. 
On preciiHtating the whole sulphuric acid from this solution by 
IMBOB of muriate of barytes, I found that the quantity of sulpha* 
tic acid which it containW was about 0*8 grain below thp quan- 
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tity which the eulphtite of potash in 100 grains of alutn ought to 
contain. This 0*8 grain had been dissipated by the heat of the 
wind furnace ftom the sulphate of potash, aud hod rendered it 
UtEkaline. 

These facts suggested a method of determining the qaanlity 
of water in alum, apd upon pdtting it in piactice, 1 found that 
the process, when repeated carefully, gave me always the very 
same result. Instead of 100 grmns of alum, 1 employed m pm>- 
ference 60*876 grains. 

Hy method was this : I exposed 60 S76 grains uf alum to 
an intense red heat in a wind furnace in a platinum crucible 
which I had previously weighed. A'he loss of weight sustained 
was 43*62 grains. The residual matter in the crucible was 
digested in distilled water. The clear solution was separated 
from the alumina by the filter, and the filter was washed with 
distilled water till the liquid ceased to be afiecled by muriate of 
barytes. The solution thus obtained was concentrated on tllfe 
sand-bath, and then precipitated by muriate of barytes. The 
sulphate of barytes obtained, after being washed, dued, and 
heated to redness, weighed 13*28 grams, which is equivalent to 
4*504 grains of sulphuric acid. 'If we add this weight of sul- 
phuric acid to the 43*02 grains ^riveu dflF by heat, We obtain 
48*124 grams as the weight of the whole water and sulphuric 
acid contained in the 0()*875 grains of alum. If from this quan- 
tity we deduct 20 grams, formerly show n to be the weight of the 
sulphuric acid, there remain 28'12d grains uf water. A rejieti- 
tion of this experiment gave the very same rewK. 

Should any person think of reijcating this expetuuent, he 
must be ott.lus guard not to use filKntig paper till it has been 
digested for dwme time in distilled water ; for I w-as oiico or 
twice deceived py using a filtering paper, which exhibited traces 
of sulphuric ‘acid. I was puzzled at getting more sulphate Of 
barytes than 1 ought to have had. The excess indeed was veiy 
small ; but it prevented that exact oomcideucc between different 
experiments which I was anxious to obtain. * 

The reader will please to observe, that 28*124 almost exactly 
coincides with the weight of 26 atoms of water; for 1*125 x 25 
iss. 28*125. My number is only quantity. 

Surely dien I am warranted in condudmg that 60*876 parts of 
alum contain exactly 26 atoms, or 28*126 parts of water : 100 
parts of alum then contain 46*2012 parts of water, which ih 
1*2012 more than the quantity detected by Beizelius. 

3. Votash^—To determine the potash contained in alum, I 
found that an easier process than that of Berzelius ^vc tesulte 
fully as accurate. 100 grains of alum were exposed in a plati- 
Hum crucible to a moderate heat on the sand-bath till .the water 
of .crystallization was dissipated. The crumble was then kept 
for half an hour in a red heat. Distilled water was now ponm 
upon Ihe mass retnaining in the crucible in euccessivo portioufi, 
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and digested on it till it ceased to take up any thing. The 
aqueous solution Uxus obtained being evaporated to dryness^ the 
sulphate of potash remaining weighed ld*09 grains. On dis^ 
solving the sulphate of potaSk in \\ater, and pouring ammonia 
into the solution, a slight opalescence was perceptible, indicating 
that the salt was not absolutely Tree from sulphate of alumina. 
It was not possible to collect, far less to weigh, the extremely 
nqinute portion of alumina thus disengaged. But by dissolving 
small quantities of sulphate of alumina in water, and throwing 
down the alumina by means of ammonia, I was enabled to con- 
clude that the sulphate of alumiim mixed with the sulphate of 
potash from the 100 grains gf alum amounted very nearly to 0*02 
grain, deducting Sii^^ ftom the 18*09 actually found, there 
remain 18*07 grains for the sulphate of potash really contained 
in 100 grains of alum crystals. Now 100 : 60*875 :: 18*07 : 
11*0001125. This last n ’mber differs so little from 11 that 
there can be no l)csitation in adopting 11 as the true quantity. 
Had I made my experiments on 00*876 giains of alum instead 
of 100, and obtained so near a coincidence, 1 would not have 
regarded mysqlf as at liberty to consider tlie weight obiaintd 
as differing from J 1 grains: because th(‘ souices oferror are too 
numerous to make it at all likely that the sixth decimal figure 
can be depended on. " 

Eleven grains then is tho quantity of suljihato of potash con- 
tained in 00*875 grains of alum. Now 1 1 sulpliate of pota.di are 
composed of 6 sulphuric acifj + 6 potash. Thu$ exactly one- 
fourth part of the sulphuric acid in alum is united to the potash. 
^Iiind the weight of potash contained in 60*875 parts of alum is 
6, or an atom of potash.'^ ^ 

4. A/iunina , — Fiom the preceding experiinem’/, it is evident 
that three-fourths of the sulphuric and in alum are united to the 
alumina. Tliis iu 100 grains of alum amounts to 24*64 grains. 
1 calculated the weight of carbonate of potash, caibonate ol’soda, 
and carbonate of ammonia, just sufficient to saturate 24*64 grs. 
of sulphuric acic*. Each of these quantities was added to 100 
grains ol’ alum previously dissolved in distilled water, and the 
whole was well agitated till all action was at an end. By this 
addition, ilie alumina was completely precipitated from the solu- 
tion, while no excess of any, of the alkalies could be detected 
after the precipitation in any of , the residual liquids, except of 
the ammonia, which I Imd added slightly iu excess ; from the 
carbonate containing rather more ammonia than 1 had supposed 
it to do. To obtain the whole alumina from each of these 
liquids, the method which I employed was this : I took three 
pairs of double filters, each filter in every pair being exactly 
of the same weight. The tw o filters constituting each pair were 
placed the one within tho other, and put into glass funnels in 
the usual way. Into the; first pair I poured ,tbe liquid contain- 
ing the alumma separated by means of the carbonate of potash. 
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that by oarboaate of soda ioto the second pair, and that by caiv 
bonate of asomonia into the third. The aluinina on each pair 
was edidcorated by distilled watar till the water which passed 
through ceased to produce any effect on muriate of barytes. 
T^e filters were then, allowed to dry in the open air. When as 
dry as they could b^ made in this way, the two filters constitut- 
ing each pair were separated from, each other. The ontenuost 
was put into one of the scales ol the balance, and the inuenunel 
still containing tho whole alumina was pul into tho other. A.s 
the two’filters were exactly of the same weight, it WM easy to 
determine the exact weight of the alumina. A portion of the 
alumina thus ‘weighed was now detached from the filter, and 
exp(»»ed to a strong red heat m a platinum crucible ; and iVorn 
the loss of weight which it sustained, it was easy to deduce the 
loss of weight which the whole, alumina would have sustained 
had it been subjected to the same process. The following atje 
the results of these evperhuents : 

(1 .) The alumina ju'eripitaled by the carbonate ot potash 
weighed 24-ot) grains. W’hen heated to redness, it was reduced 
to 10’088 grains. . • 

(2.) The alumina precipitated by the earbonali* of soda 
weighed 2 1-34 grains. When heated to.reflness, it was reduced 
to iO'82 grains. 

(3.) Th^alumina precipitated bv Uie carbonate of ammonia 
weighed 30-4't grams. When heati d to rednos‘-, it was reduced^ 
to ll’SD^grains. It is right to mcwtion that the slight excess of 
ammonia had dissolved a minute porfiou of tho alumina. Thi(;^ 
was obtained by evaporation, and ij included in the preceding 
quantity. J’he liquid precipitated Dv^lhe earbonates of potash 
and soda affo^fed no traces of alumina. 

The mean of these throe experiments gives il'066 grains for 
the alumina contained in 100 grains of alum. 

These tlnec experiments were roptM*'ed with ver}' nearly tho 
same result; the only difference was, that tho uluniiiia preei[)i-^ 
tated by carbonate of ammonia weighed ll'48*graiiis instead ol 
11 ’39 grains, which W'as the quantity obtained the fimt time. 
This makes the mean of the three last experiments 11*096 grs. 

. Tlie mean of all the six expeiimcnts (which must come very 
near die truth) is 1 1*081 grains of alumina in 100 grains of alum. 
Hence 00*875 grains of alum must contain 0*74556875 grains of 
alumina. This quantity of alumina was in combination with 15 
grains of sulphunc acid, which is equivalent to three atoms ol 
tJiat acid. Sow sulphate of alumina, as I have ascertained by 
experiment, is a white salt, having an acid and astringent taste 
oniilar to alum, and reddening vegetable blues as powertuUy 
us that salt. It does not owe this property to any .excess Of 
sulphutic acid ; for it retains it after repeated digefttJOfes itt 
alcohol. Hence there can be no doub* that it is a compomwl *■» 
an atuin of acid and an atom of alumina. 
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The three atoms of sulphuric acid thmmustbe combined with 
ihree atoms of alumina. Consequently 6*74655875 must be 

equivalent to tiiree atoms of alumina ; but a= 2*2485, 

n number which would represent the weight of an atom of 
alumina if my experiments had been perfectly accurate. Bui it 

is easy to show that my nunib^* is part too small, and that 

tile true weight of an atom of alumina is 2*25. , 

For this purpose let ns take the constituents of 00*876 grains 
of alum as determined by the preceding experiment. 

Sulphuric aci4 20*000 or 4 atoms 


Water ,..,28*125 25 atoms 

Potash ....... 6*000 1 atom 

Alumina. . 0*745 3 atoms 


00*870 

Loss 0*005 

Tot^ <...6^^ 


There is obviously 'a loss ^mounting to 0*005 of a grain. If 
we add this to the alumina, it will mahe the three atoms of it to 
weigh 6*76 ; and consequently the weight of 1 piLom will be 
2*25. I7ow as the weight of an atom of sulphuric acid, potash, 
and water, is known with precibiou, it is obvious that toe loss 
Can only fall upon the aluinina. Hence there can be ho doubt 
that the' true quantity of a\umiua contained in ()0*H7'5 grains of 
slum is 6*75, and that an atom of alumina weighs £,vacUy 2*25. 


Alum then is composed of ^ 

4 atoms sulphiuic acid ^0*0 

3 atoms alumina . . . .' 6*75 

1 atom potash .................. 6*0 

25 atoms water 28*125 

* , 60*875 


So that the weight of an integral particle of alum is 60*875. 

We may represent the composition of alum in a different Way, 
SkS foBows : 


3 atoms sulphate of alumina ...... 21*75 

1 otom sulphate of potash 11*0 

25 atoms water 28*125 


60*876 

These .proportionB are more convenient for calculation than 
tike tntual mode of representing the constituents of 100 grains of 
alum. However, tiw the* sake of those who pre&r that method, 
1 shall state the centesimal constituents of alum as follows : 
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Weight of <m Atom of Alumina. 


Sulphuric acid , 32’8542 

Alununa 1 1*0882 

Potash 9-86G2 

Water. 46*2012 


99*9995 

Or it may be stated in tins way : 

Sulphate of alumina 35*72886 

Sulphate of potash 18*00975 

Water 46*20123 


' 99*999g3 

*But it is much more courenient in general, because we are not 
perplexed by a great number of decimal places, to employ in oui 
calculations the weight of an atom of the salt. Ine atomir* 
weight of an integral particle of any salt never con contain more 
than three decimal places. When the atoms of watei; in it are 
represented By an even number, then the decimal places never 
can exceed two. ^ , 

If has been alleged that alum owes its property of reddening 
vegetable blues to a quantity of bisulphate of potash which it 
contains^ and this opinion has been supported by the following 
experimem : Mix togetlier solutions ul sulphate of alumina and 
sulphate of potash — a precipitate, it is said, appears. Henco it 
is alleged that the sumhate of pola^h is conveited into bisid- 
phate of potash, and that the muuuna thus partly deprived of 
acid becomes insoluble, and occa|ions the piecipilute. I have 
repeatethftjW expenment with all possible care, aud with salts in 
a state of I never could ohtam any immediate precipi* 

tate whatever ; but when the nuxed liquid was allowed to remain 
for 24 hours, there was always a deposit of alum crystals. We 
have, therefore, uo evidence whatever of the presence of bisul- 
phate of potash in alum; and the preceding expeiiments are 
quite incompatible with such a supposition. « 


Article 11. 

Oh certain Saline Solutions which tnay he cooled wUhout Crys- 
taUimtiOk ; hut depotit Crystals when agUaled. By Thomas 
Thomson, MD, FRS. Tlegius Professor of Chemisfiy in the 
University of Glasgow. 

It has been long ^own to chemiets that a saturated solution 
^ srdphate of sooa in a well corked phial may b • cooled down 
to the common temperature of the htmosphore without the dope- 
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iition of any crystals. 3 nt the moment we take out the stop- 
per, the excess of solfrfiate of soda separates in a fibrous form, 
so that the whole liquid assumes the appearance of an opaque 
solid, whi]|jE} at the same lime its temperature rises. I am not 
aware that any person has hitheito attempted to give a satisfac- 
tonr explanation of this phenomenon. 

There are two salts wnich possess this property to a consider- 
able extent ; caibonafc of soda««and sulphate of sOda. Probably 
there are morq, but tliese arc the two which 1 have examined 
with attention. With sulphate of soda, the phenomenon never 
fails; but when wc employ caibonate of soda, the success 
depends entirely upon the temperature. If we can cool down 
the solution below 60°, the success is certain; but at higher 
temperatures than 60°, the crystals are not deposited imme- 
diately, tliough they generally appear in a few hours. The 
trystals formed aic very different in these two liquids. In the 
solutions of carbonate of soda, the crystals appear at the sur- 
face in the form of small stars, not unlike flakes of snow. These 
fall slowiy through the liquid, giving the appearance of a shower 
of crystals, llie deposition goes on for some minutes, and the 
crystals accumulate at the bottom of thp pluab and at last fill it 
for rather more than que-third of the portion occujued by the 
liquid. The sulphate of soda^ begins likewise to ciystallize at 
the surface of the liquid ; but the ciystals are so abnr jant, that 
the whole surface becomes at one* solid, and this crystnllrzation 
goes on slowly till it reaches the bottom of the j)hial m about a 
quarter of a minute. The ciystuls thus formed put one very 
much in mind of the fibrous variety of sulphate of lime. The 
crystals gradually sink towai^^s the bottom of the phial, and in 
two or three days coustifute a solid mass occupy ing at least 
four-fifths of the liquid, while tlic remuining feih is a clear 
transparent liquid occupying the upper part of the phial. 

To enable us to luulei^Und the nature of the phenomenon 
more accurately, let us cxauuue each of the two solutions a. 
little more closely. 

J . Carbonate of %oda is a salt composed of 


1 atom carbonic acid . . , . . . • . = 2‘75 

I atom soda 5 = 4*0 

11 alums water ss 32'376 


19*125 

WIiCaI lieated, the water of crystallization is sufficient to cause 
it to run into^a liquid. When exposed to tlie temperature of 
about 400°, it gradually loses the whoje of its water, and is 
converted into u hard, white, dry, saline mass, which dissolves 
in w'ater much more slowly than the crystals. It is scarcely 
necessary to remark, that both the anhydrous and crystallized 
aalts are much wore soluble hot water than cold water. 
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I threw the whole of the liquid and crygtals upon a cottan 
csloth. After the liquid had passed through, the cloth coutaiD- 
iog the crystals was subjected to pressure between folds of filter- 
ing paper as long as it imparted moistui'e to the pupbr. lire 
cloth with the crystals was then exposed to a gentle heat, 
which was gradually augmented till all the water of crystalUsa- 
tion was onven off. The anhydrous salt obtained in this 

manner weighed 12‘d*15 grains, Or ^ part of the salt. Kowthe 

water of crystallizatiou belonging to 12ft* 16 grains of anliydrous 
carbonate of soda is 223*6 grams. 

As the crystals were deposited, the temperature of the mixture 
was augmented by 14°, as accurately as I could determine. 
The weight of the glass phial in which the solution was kept was 
1351*7 grains. Butt ho specific heat of glass is as nearly as 

f ) 08 sible oue-fifth of that of water. Insleud of the glass, thcre- 
bre, we may substitute a quantity of water equal (o oue-fifth of 
the weight of the glass, or 270*3 gr. The specific heat of a 
saturated solution of carbon.xte of soda is very neaily 0*76. We 
may, therefore, substitute for the solution a quantity of water 
weighing just three-fourtbs of ovq* liquid, or 187U;2 grams. This, 
with the water rejJresentiug the glass, makes a total of 2149*5 
grains. Now the water of crysl|illis«itipii of the crystals which 

were depl^^tcd (223*6 grains) constitute part of the whole. 


Now if we suppose that this water duiing the crystallization 
of the salt parted with the whole yf its latent heat amounting to 
1 40°, and that this was the cause of the augmentatjon of tem- 
perature observed; it is obvious jJiat the temperatuie of the 
— wit’#* 


liquid would^iax e been elevated 5 : 57 *" ld*4U 


50 


Though this is almost half a degree higher than the elevation 
of temperature which I ohserveu, I have uo doubt that the 
latent heat of the water of crystallization of the salt deposited 
was the sole source of the heal observed. For my expeiiment 
was exposed to two sources of error, whiclMi could not com- 
pletely obviate, and both of which had a tendency 1 > make the 
latent heat of the water of crystallization appear higher than the 
’ augmentation of temperature observed. 

1 . The salt took nearly three minutes before it v'as all depo- 
sited, and dunng all that time, the temperature of the liquid was 
augmenting. But as it was about 14° higher than the surromid- 
ing atmosjihere, it is obvious that a poition of the heat must 
have been dissipated before it reached its maximum; conse- 
quently the augmentation of temperature which I observed must, 
have been a little less than the truth. 

2. The crystals of carbonate of soda which I collected ou the 
cotton cloth were exceedingly small, and tliey contained a great 
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i|<»a} of the liquid witHtt tilieir interatioes. Thia liquid Z endea- 
voured to get rid of by taedoa ofdltoriDs paper, which imbibed 
it j but after tine cryatals were rendered as dry as possible bv 
this means, fhey were still &rfrom being perfectly so. A smw 
portion of liquid must still have been contained within the inten- 
stices of the Crystals. Now this liquid still held a consi- 
derstble quantity of carbonate of soda in solution. Hence the 
weight of anhydrous carbonatrs whioh I obtained must have 
soibewhat exceeded the truth. Had the quanUty been such that 
the Water of crystallization which it contained amounted to 

^ instead of then the elevation of temperature observed 

would have been exactly eqhal to the latent heat. 

I have no doubt that these two sources of error taken toge- 
ther are the cause of the small difference of half a degree 
between the theoretical and pmctical results. 

When (be liquid from ukteh the Ciystols of carbonate of soda 
had been deposited was set aside for two or three days, an addi- 
tional crop of crystals separated from it. These crystals were 
weighed, and found to ainomit to 214‘6 grains, which is equiva- 
lent to 76"89 gnains of the dry fialt. Thus it appears that8*13ths 
of the suiplus salt are .dopCsited immediately in crystals, while 
the remaining 6-18ths, remafei in solution; but are notwith- 
standing deposited m the course of two or three iVys in the 
state of crystals. Thus the hquid was at lost redhred to the 
stale of a saturated solution at dO'^. 

2. iiulphatc of soda is a suit composed of 


1 atom sulphuric acid « 5’0 

1 atom spaa, .hte 

10 atoms water. yi'25 


20-25 

When heated moderately, its water of crystallization is suffi- 
cient to cause it to liquefy. Gay-Lussac has shown that water 
of the temperaturj 106° dissolves a maximum of this salt, and 
that the solubihty diminishes when the temperature is increased. 
1 have reasons for believing that carbonate of soda is distin- 

f uished by a similar property, but its maximum point of solubi- 
ly ih os high as 120°. At that temperature water is capable of 
talci^np a greater quantity of tlie anhydrous carbonate than at 

To form a solution of sulphate of soda capable of ciystallizing 
when a^tated, we have only to dissolve 51 parts of the crystal- 
lized sdt in 49 parts of water ; or, which is the same thing, 
22-44 parts of the anhydrous salt in 77*66 parts of water ; or 
. 28-91 pmrts.of the anhydrous salt in 100 parte of witer. This 
constitutes a saturated solution at the temperature of 88‘26®* 
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If we s^ttempt to make a solution oontaining » greater propov* 
tion of salt than that just stated, we shall had Uia< it catioot be 
cooled down without depositing crystals. The speeific gravity 
of the above solution at 87^ is 1*1991>< I have never been able 
to determine the specific gravity at 60% but think it hkcly 
at Uaat temperature it would be 1*228, 

When the above solution is cooled down to about 60° in a 
well-corked phial, if we draw thp cork, a copious deposition of 
fibrous crystals make their appearance on tiie surface of the 
|M|uid, and the crystallization in about half a minute extend 
through (be whole liquid, converting it into a semitransparent 
fibrous white solid, while in the mean time the temperature of the 
whole rises, as nearly as I have bein able to determine, 24* 
Fahrenheit. 

One hundred ^ains of the residual liquid after the separation 
of the crystals being evaporated, to dr^ess left 8*62 grains of 
anhydrous sulphate of soda. Hence it is obvious that this 
liquid is a eompouud of 100 parts of water + 8*43 parts of 
anhydrous sulphate. We see from this tlrat very nearly two-, 
thirds of the whole salt in solution had been deposited in crys, 
tals by an instantaneous crystaiiiaation. « 

Ilf an experiment which I made, tire weight of tire ^auber 
salt solution was 21 IR grains; and the .weight of the phial in 
which it amounted to 1032 grains. 

The wh^ sulphate of soda in the liquid, supposing it in a 
crystallized state, was 1070 grains. Of this quantity, two- 
thirds, or 713 grains, were deposited in fibrous crystals. Now 
the water of crystaUization in this quantity of salt amounts to 
very nearly 389 grains. , • 

The spelStSc heat of a solution df»glaubcr salt is about 0*73. 
We may, therefore, consider the 21 18 graius of the solution as 
equivalent to 1046 grains of water. If we reckon the specific 
heat of the phial 0*2, we may consider it as equivalent to 206 
grains of water, both of which together amount to 1752 grains. 
Now 399 grains (the water of crystallization of the salt) const i- 

lutc of 1762 grains. Hence we obtain \he amount of the 

heat evolved by the water of orystalliaation. If we multiply 24®, 
(the iiumlier of degrees of rise of temperature) by 4*39, the 
product is 106*36®. 

It would appear from this, that the water of crystallization 
docs not, in the act of solidification, part with the v'hole of its 
latent heat, but only with about three-fourths of it. But a phe- 
nomenon which always has taken place in all my fxperiments 
on this subject (and they have been uumetous) enabtes us to 
account for tliis apparent diminution of beat in a satisfactory 
manner. When the pliial containing the fibrous crystals mixed 
with liquid is set aside for some days, the crystals subside, «ud 
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av^prtipn of cl^alr over t;|iem, Itbwif we exaiaiQ,e 

»^\ciystal&i-, wev 6^||(, «^i;,^at the4iowef of^thfemis still 
lil»rbus ; bb!f|'ust a.ii|fe4^e liquid is ,a 8tra±ui[n,of 

regular miM^ic, oj^^ls <^.8ulpDMe of soda.. It is obvi^ 
from ,thi4 . .Ai thior^hofe;;®® ia crystals at 

firs^; Aas^pphional . qaaatjji^ a^r- 

wa»®i . , Hi^i^ I ov'etJ^d t&O weight oit t£^'^salt dp^posited in a 
fihi^aS vstaljt^j.aad coalequeipj^y^the yf.eight w^ifi^of crystal- 
IvdE^d. is it difficult* to see the re^h , of .thiSi, The 
.'idpr^sed temperature of the- liqiuid (amounifeg tc><24“) will of 
course prevmit the wliole s^Ius salt from beiiig d^osited till 
. the liquid cools. ■ 1 hfLye not hteen able to dptermiae. the weight 
of this.ae6oi»d crbp b^ crys^psXas I did with respect to the solu- 
tion of caadaonate ctf sodaf^ , but from their appearance, they 
cannot amount to a;emeller Iptoportion thari dne^borthi of the 
whtde mass of ciystals deputed, f . Hence we have reason to 
conclude, that the weight of me fibrcsus crystals at first deposited 
was only 630 grains, instead of 713 grains. Now-the water of 
crystallization of this quantj^ of salt is about 300 grains, consti- 
tuting of the whole mass. Now 5'83 x 24 = 139:9% , 

From this statement there seems no reasoh to doubt that the 
water of crystallizatioii of the i|alt which crystallizes gives out its 
latent heat, and that this. ev4Jution4s the cause of augmen- 
tation of temperature observed, thorigh the differeuj^e of solubi- 
lity has not been hidierto accurately rdetermined, will appear 
from what follows, that at temperature of 60^, 100 parts of 
water dissolve about 14*5 parts . of the. dry salt, which is equiva- 
lent to 48'91 parts of the sa% in cry^stahs ; while at the temper- 
ature of 100 parts of'siw^Lter take up 23*69 the drj^ 

salt, equivalent to about 67*1 i parts of the crystjffs. 

o form a solution of carbonate of soda which deposits crys- 
tals when cooled down to 50® (on taking out the stopper) we 
have only to, dissolve an ounce troy of the dry salt in 4*22 ounces 
of water. Now this is the saine thing as dissolving 23*69 parts 
of the dry salt in IpDO parts of water. When the above solution 
is cooled down to 50®, and. the cork of the phial is drawn, a 
copious precijpitate of small crystals in stars takes place, and the 
temperature of the solutiori is elevated, as nearly a's I could 
determine, 14®. • 




}»&cl 30*50 i 87-85 I I I 29-689 ' 13*14 I 00 ‘ 0 ^ ' 00 ' i^9 1 30*434 I 27*806 


















































































178 MeUoro1ogical^$uUiktpiiUCoTnvmU^fQr\%^ £Makch, 

^ T barometer.. 

Highest, Jan. Wind, E'^ . 30*50 

Lowest, Bee, 28^. , Wind, SE- y . . • . 4, . , 27*85 

Register Thermometer. 

Highest, Aug. 22. Wind, SE ^ ^ , 73 

Lowest, Jan. 1 and 2. Wind, NE and SE * • • . . * . . . w 26 

Common thermometer. 

Highest, Aug. 25. Wind, iS 71 

Lowest, Jan. 1 . Wind, NE. . 20 

Observations. 

Jan. 1. — ^Weather fine and clear, with a aharp frost ; 2d and 
3d a fall of snow, which contmned at intervals throughout those 
days, but disappeared on the night of the 4th ; from 6th to 20th, 
raiiiy, showery, and misty. The remainder c£ the month very 
fine. * '# ■ 

Feb. — ^Thts month, with thp exception of three days?, was very 
fine, and remarkable for the height of the mercury ij^ the baro- 
meter, which stood above 30*00 for Hnenty4hree successive 4ays. 
There are but two instances in ihe last three years, iiiany month, 
wherein'tlie mercury stood above 30*00 more than eleven daysy 
and those not in succession. , 

March.-^lxi general, weti^d stormy. On the 26tjt^it blew a 
strong gale from the SW, with fieavy. rain between eight and 
nine o'clock at night, the wind suddenly shiftefl to the NW, 
blowing a hurricane. ' 

Aprd . — This month, like the former, was wet and stormy; 
some heavy hail showers, with thunder and lightning. 

May. — Also wQlt: and unseasonable. 

June. — In general, a very fine month. ♦ 

July. — Like the former. 

Augtist^^ September^ and October.'-^AXmost constant rain, witJi^ 
heavy gales of wind, accompanied by thunder and lightning. 

' December . — ^This month might have been added to the former 
three, but it was necessary to remark^ that bn the 28th, the ihei- 
cury in the barometer fell to 27*86, being 00*43 lower than it had 
fallen Tor the last four years (on the 4th of March, 1818, it stood 
at 28*38), and it has been asserted by persons who have been 
in the constant habit of observing thefiuctuations of the mercury 
for nearly; 40 years, that never ;saw it so low. * It may' he 
proper to remark, that the ..observations refer to common 
i^pright bavoWeter. 
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Rainy S^c.for Three Years. 


Wet days.*- 

Dry days. 

Hain in inchts. 

Frcvdilhig wind. 

1819.— 181 ... 

... 184 . 

23-83 ... 

... w 

1820.— 137 ... 

... 229 . 

16-16 ... 

... NW 

1821.— 186 ... 

. .. 180 . 

32-61 ... 

... sw 

Means 167 . . . 

... 198 . 

i 

26-166 

• 


Note hy Dr^ Forbes . — The rein-gu^ige made use of in Mr. 
Giddy’s observations is placed on the lop of a diinuioy (not 
oveilooked by any neighbomitig bniluings) about 45 fret fiom 
the gioxmd. Tlie following t are the average lebulis of two 
guages (the one kept by Mr. Boase. the other by rnybclf) ])laced 
on the ground, several hundred yawls apart, and also some hun- 
dred yards rebpectivoly, fronrthe site of Mr. Giddy’s. A com- 
paribi)n of their results (which accord very exactly with those of 
Mr. G.’b), shows their coincidence with fbinier observations ol' a 
like kind (see Howard’s Climate of London, vol. i. lab, (iO), and 
points out the absolute necessity t)f noting th(‘ H)cal circum- 
stances of the pluviafneter in every tabular .lecord of the luin. 
•— J. b. • • 


Articxe IV. 

Analysis of a Native Phosphate of Qoppei from the lilnne. 

By l^raucis Lnjin, BA. FRS. ofSt. JolAiis Oollego, Cambridgc.| 

Among the aniSyses of Klaproth § is one of a phosphate of 
cop])er Irom the Fimeberg, near Kheinbreitenbach, on the 
Rhine : the mineral had long been mistaken for malachifcs from 
external resemblance, "fho German chemist obtained as his 


result " ^ 

' Wet days comprehend rainy, sho'wery, saiowy, and tJiOhc in whitli liail fell, 

•f M'lrch 3*53 

• ApiU 2-CO 

Mny 3*5^ 

«7iiuc 

July 1*01 

4“71 

Scf^ember 4 5(> 

llctoher 5 67 

November... 5*19 

December 9*5 1 

Toud 4S*4J 


Two fust niontlibof the ycai not nested. 

■j: From t!ic Transactions of ^hc Cambridge Fhilosoplic^il Society for 1821. 
^ lioitr,>|reOT t'heniisttn, iu. 200. 

N 2 
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Oxide df copper 68*13 

Phosphoric acid • 30*95 


And this analysis lias been adopted by Haiiy, Brogniart, Thom- 
son, Jameson, l^hillips, and in short copied into every iniiicralo- 
jrical classification which has appeared. Its accuracy has been 
doubted,'^ it is true: for watei^to the amount of 16 per cent, is 
overlooked; but the rarity of the substance has prevented che- 
mists from subjecting it to a new examination. 

Having lately received some c(»pper ores brought from a mine 
at Erpel, near tlie town of among these were specimens 

of the mineral in question. In inincralogical characters it agrees 
with Iho description of Klaproth. 

In coloiir it is emerald green, but shaded and streaked with 
black green, and to this colour the external natural surface 
approaches; it is opaque, its powder is verdegris green, it has a 
diverging striated texture, and a siJky Inslro j the specific 
gravity of one very pure fiagment was 4*2 ; its hardness is ratner 
beyond that of malachite. It was in no instance crystallized, 
although on the external surface of some specimens an imperfect 
tendency to crystallization was p('rccptible. H (^ccuis massive 
in a while opaque qiiartz rock, in places slightly tinged by oxide 
of iron ; and it is soluble m nitric acid. By exposure to a red 
heat ill a close crucible, it becomes of a dark olivc-grceu colour, 
and the powder increases considerably in bulkt Tiefore the 
blowpij>e on charcoal, it readily fuses into a red(^i^}l black. slag, 
adhering to the charcoal, and by tlio addition ol carbonate of 
soda, it IS reduced to a be^d of pure copper. 

[ii some specimens, Tt is accompanied by c^y^Cils of phos- 
phale of lea<L ^ 

All hough the eloincnts of this mineral are not numerous, yet 
wherever phosphoric acid enters, considerable caulipii is ncce.s- 
sttiy lo ensure correct analytical results : nothing can more fully 
piove this than the discordancies between the results obtained 
by two of thc^most expert analysts. Professors Thomson and 
Berzelius, and yet both Ua.c exerted their utmobt bkill on this 
very subject. 

It was necessary to make several previous trials to find out a 
])rL*cii)itant which might be depended upon ; or rather, to find 
out lli(i mode oT using any of the old ones which would produce 
accordanl results. These trials were made upon anhydrous 
phosphate of soda by barytes, lime, and the salts of lead. I 
need not repent a tedious course of experiments, but may men- 


* L’analyae cle KlapraUi Ti’indiqiie pas que I’eau entre doiis la composition de oe 
pllOsphat^, dependant il en contieni unc quantity assez conuderablo ; &c. &c. Cette 
ijreowftaiici* jcite dou^e &ur rexuctiiode dc I’analyse do Klaproth; elle metite bien 
d’etre reiieteo, iViZrJais. Nov. %st. p. 240. Taris, J819. 

'] Vor these very lu;c ^p^cimens, I am iudebtud to George Samuel Kett, Ksq. Brooke 
Ilou^N IS 01 folk* 
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tion the rcsulis: the (Objection to the earthy gaits is that unless 
the solution be most stnetiy neutral, or even rather alkaline, a 
very small quantity of the phosphoric acid enters into insoluble 
combination; these, therefore, would not ausaei the ini ended 
purpose, becauselit the veiy point when the reagent would be 
useful, the original salt was itself precipitated. 

To the salts of lead then we must liave recourse ; tlie murivito 
appears to have the preference Vith Berzelius,*^ aud with this 
salt accordant results may be obtained ; but both the sahnt' 
solutions must be most strictly neutral, and the very low dc^i eo 
of solubility of muriate of lead after it has once been f*iystalhzc<l, 
is a considerable practical inconveilienoe. Witli tJie nit j ate of 
lead J could obtain unvarying results ; it is easily cryst*dlized, 
and, when carefully washed and rcdissolve J, is perfectly iieutial, 
and of high solubility. ^ v 

In both the above methods, it is adviseablc to ensure accuracy, 
that no more of the solution of the salt of lead be udd<»d than is 
necessary to separate the pliosphoric acid ; and the juvcijiilate 
must be boiled 111 water, by which means the combi uatj on of acid 
mentioned by Berzelius )- may bii avoided. * 

• 

A iia/t/sis. • 

A portion of the mineral free from any foreign ingredient was 
reduced to a line powder: tins, after being diicd at the temper- 
atuio of 212^, was of a verdegris green coloin, and weighed 28 7 
grains. By subjecting it to a low ^^<.*dheal m a platinum ctucible, 
It became olive-green, moie bulkj, and lost 2' lb ui weight, 
which was water driven otf ; it was not ad viseable tc»let it lemaui 
long at that heat, for it is capable gf beiny volatilized, which 
appeared by" some condoiibing on the lid (»f a crucible. The 
whole was now^dissolved m dilute nitric acid, and founed a clear 
blue solution ; from this as luticb water and excels of acid was 
driven off as possible by a long continued gentle heat. The 
whole was now very carefully neutralized wdth a weak solutiou 
of potash so as just to avoid the reprecipitr^tion of the sal< : 
nitrate of lead from fresh dissolved crystals was carefully added, 
avoiding excess, whmh was shown by the cleiu* liquor above the 
• white precipits>te undergoing no change from sulphate of soda, 
nor hydriodic acid. The precipitate boiled, well washed, and 
dried, was, after a red heat » 31*23 grains, equivalent to 
of pho*' jilioric acid. 

A solution of causlic potash was added in excess, and hoik'd 
upon the black precipitate formed; this when separated and 
dried at a ht'af below redness weighed 18*1 grains, and was 
copper ill the same state of oxidation as iu the mintifd.J 

* Annal's <lf Clmiiic, it. 159- t Hud ^ 

4 The analysis wc»s» «ilso accomplished in aiwUicT manner^ hy a idin^ liydi^tc of 
itrviTYionia in such excess as to icdisbolve the prcclpUiite at liisi Tonned. 'i'he phosphoiw* 
rtcid "vipas then prcnpitaled by cduiiously adding niriaU ol batytes, arid (After the lujvtnr 
hid hoea jcudciui aiidulmis by su]])liuni acuU he copper was separated hy a plate of 
1 01 ). The mcihod dcscnbtdn) th*. k/ti ha'^, I .'Wt .er. piaclKal idvaula^Cb. 
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Hence 


Phosphoric acid . 6*246 

Peroxide of copper. 18* 1 

Water... 216 


26*496 

Loss '. 2*304 

28*8 


Now Uiis loss would appear considerable, if we do not take 
into account tho impossibility of having driven oft’ all the com- 
bined water, for reasons atifeve stated. If we consider that loss 
to be water, the result will stand thus : 

Phosphoric acid. 6*246 = 21*687'i 

Peroxide of copper .... 18*1 s= 62*847 >per cent. 
Water 4*464 = 16-464J 

28*8 iboOOO 

Now it is fai i , at least, t o compare all llieory with experimcntiil 
results ; if we consider the mineiol as compc.sed of one atom of 
phosphoric acid, one alpni of peroxide of copper, aud two atoms 
of water, the quantities per cent, will stand as below ; and by 
the side 1 have placed the experimental result for comparison. 

T^corettcal composition. Experimental result. 

Phosphoric acid ........ 22*222 21*687 

Peroxide of copper .* . . 63*492 62*847 

Water 14*285 16*454 

It will be seen that the dificrence is in no ca^e equal to unity 
except in the water.* 

If we were to repiesent the constitution of this mineral by the 
symbols of Berzelius, which, being derived from the Latin, arc 
more general thap the English imtiols of Thomson, hut adopting 
the opinion of the latter With regard to tlie constitution of phos- 
jihoric acid. 

Its chemical sign would be C u P’ + 2 A q. 

] ts minei'alogicul .... ... C u P + 2 A (j. 

There can bo no doubt of Cheuevix’s aitiiicictlphosphalo being 
a biphosphate, as stated by Thomson f ; aud it is rather singular 
that .t neutral combination which has not hitherto been loiiued 
iii'the laboraloiy of tlie cnemisl, should be the very subolance 
formed by a natuiiil process in the earth. 

• 

' Thionghoiit iht •* e cftli viLition » T lidve use of Uie atopiic wdghte lecently laid 

down l>y Tliorison, bftause la sometnals oi verxilcation t found them to accord tot with 
e5fpenmeut. 

+ Thom-^on'b Sjbtcni of \ol, ii. p, 607. Fiitb Edit. 
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Article V, 

Remarks on the Geology of the Cliffs at Brighton. 

(To the Editor of the Amuils of Philosophy.') 

SIR, ^ Noo. 1621. 

1 AM induced to send you some obgervaiions oiithe gcoloo ical 
features of the cliff atferighion, which I have extracted from 
notes made at that place in 1817, as \ find that some vcrj?' extra- 
ordinary views have been cntertyned of the relations of the 
strata there visible. 

J refer particularly to an account by J. F. Daniel, Bsq. FRS. 
published in the fourth volume of the Journal of Science, edited 
at the Royal Institution, which ''"records some hitherto umio- 
iiced combinations and positions which materially afiect our 
hitheilo received notions of the comparative ages of these njijier 
formations/’ These arc the author’s words, and he <l<‘scnhc\s 
(at about half-way between Brighton and Uottingdean) the v<'ry 
remarkable ajipegxance of a beaof hose pcMfles^hi th(^ solid cftalk 
and veins of llint passing from one parUof the c halk to .mother 
through the hed of pebbles witboiit suftewng any fracture or dislo- 
cation. * 

This account was published J believe, in 1818. In the spring of 
this year in a lecture at the Royal Institution, I heard these 
assertions argued ui)on, and iUusfi'aled by drawings. EulcVtaiiit 
iug, however, doubts as to their accuracy, 1 hopii ^hat you will 
not deein the description which l^send superfluous. 1 may be 
in error certainly, but as what Mr,*Daniel has described is, if 
correct, of s(»,mucli importance in geology, tlie jmhlicatiou ot 
iny notes may induce some of the many visitors to Briglilou to 
undertake even a toilsome walk of two ov three miles along its 
shore of loose shingles to asceitain the truth between the con- 
flicting .statements. 

It will be observed that the very spot whifiii 1 have descnlied 
(that is, half-w'ay between Brighton audRottingdean), us having 
the cliff formed entirely of the solid chalk, is tliut wUove these 
extraordinary appearances arc said to occur. 

I may observe in favour of the view I have taken, that Mr. 
Webster, in his excellent paper on the Strata lying onn* the 
(/hulk, published in the second volume of the Transactions oftlio 
(icological Society, though he describes the peciihar striiu tine 
of the cliff <it Brighton, takes uu notice of tin repiaikuble 
appearances that Mr, Daniel and others dwell u]K>n so hiue/i. 

The observations that I send, it should be nolK’.ed, u<'io made 
previously to Mr, Daniers puhlicatioa. Your obedient sejvaht, 

• Jm>4(»AT(>IK 
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On Sept, 24, 1817, I examined the structure of the cliff at 
Brighton. From the dirt and rubbish thrown over it, it is impos- 
sible to make any okseivations on the west part of the town, nor 
is the structure clearly to b'e perceived on the east till you arrive 
at the last ^in, which is near the termination of the nouses on 
the oast cliff. 

Here there is a passage cut in the cliff to desoend to the shore, 
and a little in advance of this a good idea my be gained of the 
structure of the whole of the cliff between this place and ilotting- 
dean. 

From the top -to about four feet above the level of the shingle 
(as it then was) the cliff conrists of fractured chalk flints inter- 
mixed with small, mostly rounded, fragments of chdk, cemented 
iogetlier by a very pale ferruginous cl^ ; the cohesion of these 
materials, though not very Arm, is sufficiently strong to make it 
difficult to pull out a pi ojectmg flint by the hand, mid also to 
allow the cuft'to be absolutely perpendicular, which is mostly the 
case : the ffagments of flints, though they appear to have bein 
subjected to me action of water, are nevertheless by no means 
rounded; they arc merely deprived of thoir sharp edges and 
angles. “ 

Under this stratum, tvhich, as I have said, occupies the whole 
of the cliff to within about four l^eet of tbe level of the shingle, is 
a bed or layer of perfectly i<»undcd pebbles ; they appear to be 
mostly chalk flints, are quite loose, and rest upon a thin layer of 
fine sdicious sand, and this again rests upon the solid chalk. 
{The latter circumstance cannot, however, at present be seen till 
yon have advanced about a mile cast fiom this spot . 

These rounded pebbles are, mostly of a large sizi*, and jiave no 
intermixture of clay or other substance to bmd theili together : 
this may be said generally of tbe bed. In severvl spots, how- 
ever, and particularly a httle east of the groin in the upper part 
of the bed, the interstices ore filled up by calcareous matter in a 
state of very distinct crystallization : hence these pebbles falling 
firom the cliff, !brm masses of considerable firmness ; in other 
parts, the calcareous matter is in an earthy state : further to the 
eastward, they are not unfrequeutly mixed with clay or sand, 
but still continue loose. 

This bed may be distinctly traced to within about one-eighth 
of a mile of Rottingdean ; it may always be distinguished from 
the superior stratum by the rounded form of the pebbles ; it is 
about six feet in thickness, and from this it does not vary, 
except near its termination, and in one or two other places. 
After cqntinuing for about two miles from Brighton, on a level 
with the present bank of shingle, it begins to nse very gr^ 
dually, and the solid unaltered chalk appears on which it is 
seen to rest, except where the thin layer of fine sand occuis, and 
this is in som^ places mixed up with the pebbles. About a 
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mile and an half from Rottingdean, where the bed is about four 
feel above the level of the shore (these four feet consisting of 
solid chalk) large rounded pieces of chalk begin to ocour in it, 
and these gradually increase so mueb^ that in some places they 
form the greater part of the bed, and are of a very large size. 
This intermixture continues for about a mile; the bed then 
gradually becomes thinner, and less regular, appearing to have i 
some iutermixtoe with the upper stratum, and, continuing to got 
thiimer and thinner, is lost about one-eighth of a ihile from the 
ravine of llottingdean. 

I n some places, a good deal of clay is mixed with the pebbles ; 
in others, they are small, but always preserve their character of 
roundness. 1 found a rounded piece of granite among them, 
and saw several rounded fragments of the primitive rocks lying 
on the shore which were probably all derived from tins souico. 

I likewise found a bone of an aninfal, of the doss mammalia, in 
two places distinctly imbedded in the pebbles ; in both cases, it 
was in a very soft and decomposed state. Pieces of argillaceous 
iron stone arc not of unfrequent occurrence ui it. 

The frequent falling of the cliff pn this shore is I think to be 
almost entirely attributed to tins loose bed of pebbles near 
Brighton, where it is on a level with the ^horo♦ It la readily 
washed aw^iy at spring tides, and the idifT'undei'mintd, but that 
part of the ohfl'on winch the town stands is now vyell defended 
by a low wall built against it . this coverb the bed of loose peb- 
bles, and prevents the sea from undermining the clifT. Towaids 
Rottiugdean, where it is elevated bv the solid chalk a!>ove the 
reach of the waves, the shore is much nairowei ; but oven here, 
the aefion^of the weather causes th^ pebbles frequently to fall 
out, and deprives the upper pail of the c3id o( its suppoit; 
hence there is al^this part a pi ojcctuig ledge of chalk about hmr 
feet in height, wliicli continues to resist the sea, though the 
cliff above it has fallen away. 

The stratum which forms the up[>er and main part of the cliff 
is tolerably uniform throughout, merely varying in this ; that in 
some parts the flints are more abundant, but al^ys of tlie angu- 
lar description above mentioned; in uUiers, the fragments of 
^halk and agglutinating clay are most predominant, somclimes 
to the total exclusion of the flints. At about one-eigbth of a 
mile from Rottiugdean, the solid chalk is seen to form the 
whole of the cli^ but it is very difficult to say at what exact 
point the debris ceases and the chalk begins, owing probably to 
the washing down of the surface by the rains, winch, in many 
parts, conceals the real stmeture of the cliff. 

Although I have described this stratum aqd the bed of peb- 
bles as continuing the whole way from Brighton to RcitingdeaTi, 
yet it must be particularly noticed that about half waydiclween 
the two places, for about JK)0 yards, \he cliff is Ibriiicd entirely 
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from top to bottom by the flolid chalk. On tlie west side, the 
bed of pebbles is seen p^radually to cease. On the east, it disap- 
pears under masses which have fallen from the upper parts of 
the cliff: at tins part, therefore, not only the bed of loose peb- 
bles, but the upper and thick stratum of angular flints and clay, 
arc entirely wanting.* 

I At that part of the cliff which is exactly opposite the end of 
the ISew Steyne, the workmen were forming a descent to the 
shore, and this operation showed that the structure of the cliff 
was precisely the same here as to the eastward. About halfway 
down, a circular hole had been dug in the debris of chalk and 
angular flints, and passed through the bed of loose rounded 
pebliles into the chalk on which the bed was seen to rest, 

I could only see a section of the cliff on the west side of the 
town in one spot, and that near its termination ; it was thcie 
composed entirely ot angulat fragments of chalk flints, II is so 
low that 1 suspect if the bed of loose pebbles extended so far, 
and kept Ihe same elevation it has on the east, that it must lx 
seen here. 

Above the cliff I could not see the slightest indication on llie 
surface of the junction of the debris wUh tlie chalk ; it c.ertainly 
does not extend far inland j for at the west end ol the town, 
there is very near the shore, a day fit>m wheuro they make 
bricks. At the church, the chalk is close to the suriaco, and 
on the opposite side of the vullc), it is seen at a less elevation ; 
and between the town and Rottiugdean, there are several in<lic.i- 
tions of the chalk from within half a ^uaiter of a mile to hall* 
that distance from the edge of the cliff. 

It is reraaikable iha^ ftns stialuni of dehris ^teiTnally con- 
forms to the various undulations of the chalk surface to wnidi il 
is united ; so that from external appearancesf no alteration ol‘ 
the substratum would be suspected. 

At low water, the solid chalR may bo seen forming the shoic 
all the way between Brighton and Rotlingdeau. 

* The following ^ Mr. Daniel’s account of (as J suppose) this spot: « About h Ji 
way between Bngjiton and Rottingu^nj the diiS^picsDnts some ■eery cuiious amt 
aut pardniiais. The upper bed, whicdi has been assuming by gradual degiecs iiioit and 
more the ch uactcib of chalk, is decidedly chalk, and towards the top contains two hok-<-. 
i^ontal veins of thm flint. Thr bed of shingles suddenly cxintiacts to tiie width of a tew 
inthes, but mainia^Sif*' situation and charot^teis uninterrupted. The lowei btd of chalk 
iutci‘*c'cted by icins of flint, wliicli hero iravciac the bed ot shingles and continue ihcir 
coinse througli the upper bul till ihey reach the hurimital \cins before descnbi d.” 
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Articl:b VI- 

On the Formation of Ice in the Beds of Rivers, By Thomas 

M^Keever, MD. Assistant to the Dublin Lying-in 1 lospital. 

(To the Editor of the Annals of Philosophy,) 

The numerous and formidable difficulties attdndanl ou an 
explanation of the principles which, under particular circum- 
stances, occasion the deposition of an icy incrustation in the 
beds of lakes and rivers, have induced many philosophers lo 
consider the circumstance as highly improbable ; wliilc othcis 
have gone the length of altogether denying its occurreuce. Wc 
are, however, no longer dependent on Ibe casual infonnulion 
afibrded by uninformed persons fdr proofs of the fact ; the per- 
sonal observations of several very eminent cliemists having 
placed its existence beyond the possibility of all tloul>t. 

Mr. Leslie, in a note j)refixud to his very interesting woik on 
heat, tells us that many of the ri'\jprs in Liberia and Switzerland 
me found to have thoii bods lined during the greater part of the 
year with a thick crust of ice. ^Saussuits describes a similar 
appoaraiiQe in the lake of Geneva. Mr.'Garnet, in a late num- 
be) of the Quarterly Jourual of Science and of Arts, gives an 
accurate and minute account of this smgular jiUenomonon, and 
mentions one place in particular where it may bo observed iu a 
very sinking manner. 

Ou the fiver Wharfe, near OtJey, in the West-Iliding of 
Yorkshira,” Mi.G. informs us, is a weir or mill dam, the 

structure of which is of hewn stone, forming a piano, iiiclinod 
to an angle of fi^im 36® to 50® fronting the north, and extending 
from W. to E. to the length of 250 or 300 yards. When the 
wind suddenly shifts from SW. to W W, and blows with great^ 
impetuosity, accompanied with severe frost, and heavy falls of 
snow, the stone which composes the weir soon becomes 
encrusted with ice, which increases so rapidlySn thickness, a-; 
hi a sliort time to impede the cour«io of the stream that falls over 
jt in a tolerably uniform sheet, and with considerable velocity ; 
at the same time the wind blowing strongly from the *N W. contri- 
butes to repel the water, and freeze such as adheres to the crust 
of the ice, when its surface comes nearly in contact with the air. 
Th<‘ consequence is, that iu a shoit time the current is entiroiv 
obstructed, and the superincumbent water forced to a highoi 
level. Bill as the abovementioiied causes continue t<m«t, thv> 
ico is also elevated by a perpetual aggregation of paiticles, till 
by a senes of similar operations, an icy mound or byrncr is 
formed, so high as to force the water ovei the opposite shore, 
and ]>ioduce an apparent inundation.. But in a shoit lime, the 
Hcciuhulalcd weightof a great many thousand cubic (cutofwaici 
])i esses so strongly against the bciiricr to burst a pus,^ug<. 
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through Kome 'v^eak part, through which the water escapes and 
subsides to its former level, leaving the singular appeaifnee of 
a wall or rampart of ice, three or four feet high, and about two 
feet in thickness, along tile greatest part of tlie upjier edge of the 
weir. The ice composing this barrier, where it adheres to the 
stone, is of a solid consistency, but the upper part consists of a 
multitude of thin laminse, or layers resting upon each other, in a 
confused manner, and at diflhrent angles of incUnation, their 
interstices beSng occupied by innumerable spiculee, diverging, 
aud crossing each other in all directions, l^he whole mass 
resembles in its texture the white and porous ice, wliich may be 
seen at the edge of a poisd or small rill where the water has 
subsided during a frosC' 

A variety of hypotheses have been framed with the view of 
accounting for this curio'is phenomenon, all of which, however, 
I think I may with coufi<ience ‘assert, are either inadequuio to an 
explanation of the facts, or are altogether inconsistent with the 
well-established doctrines of chemistry. As the point is, there- 
fo)*e, still open for discussion, I beg leave to state in a very few 
words in wnat maimer I conceive the deposition to take place. 

While reading Mr. Garnet’s paper, J was forcibly struck 
with the peculiar civcumstances under wliich he states this 
incrustation to take jdace : thus ho tolls us that lie ol‘ this 
description is seldom seen adhering to any sulistnuce, except 
rock, stone, or gravel ; and that it is always found in greatest 
abundance in proportion to the magnitude and number of the 
stones composing the bed ol' the river combined with the velo- 
city of tile current; as also that it abounds most in rough and 
rapid places, and that li^ «Lias never observed it wj|it*^ye mud or 
clay is deposiled. Now it has occurred to me that, perhaps, 
the formation of ice in those Biiuutions may We owing to the 
bauie causes that give rise to the deposition of dew aud hoar 
frost on grass, twigs, and other tibrous substances ; namely, by 
their possessing a greater radiating power, by which they are 
enabled to discharge a larger quantity of heat from their surface. 
The roughened s^irfaces ofthe stones I conceive to operate in the 
same way as the vegetable fibres do, in a clear, uucloud<*d atmo- 
sphere, by allowing each aiftueni’’ wave* to come in closeu 
})voximity with the surface, and thus favour the discharge of 
caloric from tlm bed of the river. That none ajipears where 
mud or earth is deposited, f should suppose to be owing to their 
presciitiug a comjiarativcly smooth surface, in consequence of 
which, the stratum of incumbent fluid is prevented coming into 
such close contact as if a rugged one were presented. Just in 
the same manner as if We were to take a highly polished globe 
of silver, and fill it with hot water, it will take suppose "20 
minutes Iso cool down 10 degrees ; but if its surface be scratched 
with sand paper ht one dir^clion, it will now cool down the same 
number of degrees in half the time. The striated suiiace of the 

, Dr, J\J‘Kvtvei: AdopU Mr. Jbedic’s thuuiy vf ladidtion, — Ed, 
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melal allowing of a closer, though still partial contact with the 
bounding atmosphere, is thus brought to a state more favourable 
for exciting energetic pulsations. On the same principle, a thin 
covering of mu^in, or even of iflanncl, instead of retarding the 
escape of heat, as a priori we should suppose, does actually 
favour its more rapid discharge* 

The NW. wind probably acts by it$ greater degree of cold, 
causing (at least until the temperature of the entire mass is 
reduced to 39) a constant precipitation of chilled*particles fioin 
the surface to Uie bed of the river. 

How the rapidity of the currents can hasten the effect, it is 
difficult to say ; unless on the saqfie principle that a strong 
bieeze accelerates refrigeration in atmospheric air, so in like 
manner the rapid current aftbrding a constant supply of water at 
a lower temperature may cool down tlie bed of the river with 

f 'leater rapidity, and thus bring k to a condition more favourable 
or the production of this icy crust. 

It will in all probability be objected to the suggestions I have 
here thrown out, that they are in direct opposition to tlie obser- 
vations of Prof. Les-lie, who that when the canni^ter, 

lellector, and difi^iential theimofnctcr, were plunged into water, 
that no radiation could be obseived, and hence this ingenious 
]>lijlosoij|Jicr concludes, tliat no I'Sdiaiiow will take place, except 
wlien Uie ladiatnig bod} is Hurronudedby an clastic medium. I 
may n mark, Jiowovqr, that th^' expoiiments which he adduces 
in supi>ort of ihU opinion are by no mcdiis decisive of the point. 
Subsiaiicch, as Hr. Thonisou vei^ ateuralcly remarks, cool so 
japidly when plunged into water that thcie is hai*Jiv tune for the 
tlidcient^al tlicrmometer to be affected; besides that, the heat 
could facaicel} accumulate in the fodhl ball m such quantity as 
to Ov'casum a {3**nsiblc ii’s.e. 

Moieover, I can sec no reason wli.itovei why radiant <‘aloric 
should not pass tlirough water'’^ as well as air. They aie lioth 
lluids ; tliey loceive and traubunt blow coinmumcating caloiic 
in a prccibely similar way ; namely, by a constant recession or 
migration ol heated parncleb : tJiey agree in many of thoii pbv- 
sical and chcAiiical p»’opcrties, such as great freedom of niotiou 
among tluur p'lrticles, extensive solvent power, elasticity, See. 
Wlhit IS thovo iliea J would ask in the constitution of water that 
blioiild mcapacilatc it for the transmission of radiant caloric ? 
Moreover, if not ttansmittod through this fluid, wdiut tlien 
becomes of it? Is it converted into blow communicating caloric? 
This would be asserting their identity, a point about whicli T 
may reniaik jihdosophers are by no means agreed. Out admit- 
ting the fact, it appears to me that such a conclusion would be 
rather favourable than otherwise to the hypothesis f have ven- 
tuieci to advance ; for if slow communicating caloric; be capable 
of direct tmusmission through fluids, and of this, tlio experi- 

** There h nodouM that radiant heat can through wnter : tile awe^taonis, whe- 
thei It cun commence it** radfation in 
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MMogick JourMkept ai Hekton, ComwaU,formi 
By Mr. M. P. Moyle. 
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‘Hr, Clarke on Cadmium. 


ARAqus VIII. 

On the Pmencf and Proportion of CkX^uwyL in the Metallic 
Sheet Zinc of Commetce. By E- 1). Clarke, LLD. Piroi^sor 
of Mineralogy in the University of Cambridge, &c. 

(To the Editor of <iie Annals of Pltilohophy.) 

DfiAE SIR, - Feh 6, 18S2. 

Thf phi^aomena exhibited Iw burning metalhc zinc upon a 
disk of platifmn^ having excited in my miucl a suspicion of the 
presence 6f cadmium in the xine used for the experiment, 1 con-^ 
ceived that nothing woitld be easier than to have this matter 
put beyond doubt by a reguUi chemical exaftiination of the saiic 
itself. I might, hoi\ever, havt spared myself some trouble iff 
had known, on lathci had recollected, at the time that Piofessor 
Stromeyety m (he account published of lus own experiments, 
mentions the fact ol the pie^'iic^*^ of cadmium lu melalhc 
This cucumstauf e was so la )t.ed(d by s>lher chemists, to 
whomi huvl ( ommumcaiedmy reasonsloT beheMiig zinc contained 
cadmium, that had I not accidentally icferred to the publication: 
now fltocl, I might have continued m the belief that this circutn-^ 
stance had not hitherto been asceitamed. It may, peihaps, 
however, appear to your chemu al leaders Uiat thib pains I haver 
taken upon this subject ha\t^ not been aliogethei nugatory,, 
if 1 shall succeed, as 1 hope to do, in making (h§iu acquainted 
Wi*h some pioperties of cadmium which either vveie not befoio 
observed, or lespecting which life accounts before published 
were lu themselves eiTonequs. First, then, m the precipitation 
of metallic bodies by non, previous to the examination of a salt 
contauang cadmiun}, it may be stated, as a doubtftil point, whe- 
ther, jf the action ot the iron be continued long enough, some, if 
not all, of the cadmm^ may nat be precipitated* I have the 
greatei reason to roly ujiob an experiment vihicb I made with a 
view to a’iccitain this point, because I used for the preparation 
of the salt of carfr/mim, some or/de o/’ from Professor 
Stromeyer lumseH, which Da WoUastm \io.d kindly presented 
10 me. Having dissolved this oxide in mmiatic amd^ and 
neutralized the solution by evaporation with a very gSntle heat, 
and the addition of distilled water, I sutfered two cylinders of 
polished iron to remain in the liquid during 24 hours. Previously 
to the placing of the mrn in the liquid, if yielded an ounge- 
yellow precipitate to sulphur cited hydrogen f and a white preci- 
pitate to carbonate of anmonia, which had all the chaiactere pf 
the carbonate of caaminm^ But no change of colour was emsad 

* $e« AnnaU (d FhSUtfephu% wl* m. p, Y 08 . IBIO, 
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l)y svifihmtted hydrogm lifter the iron had been ijnnj^orsed for 
the lime specified ; noTfCOuld I any^longer obtain a satisfactory 
|Hfoof of the presence of mdmum by the usual tests. 

The nccount which appeared iu a volume of the Annah of 
J^/nhsopJiy^^ ©ttblisUedm Odober, 1819, with the title of New 
lieimU Cadmium, by M. Siiomeyer^ taken from the 

Annakn der Ph^sik, he, 193, mentions as a property pfc<(dmiuw, 
that the preci^^itate formed by the caf hmiate <f ammonia is not 
soluble in an excess of tins soluUoil, %im exhibiting a different 
property/’ This is certainly erroneous, if Prof. Stromeyer^s own 
o^do of cadmium may be consideied a proper substance for pre- 
paiing the salt necessary for th^cxpeiinieut. Uavmg dissolved 
n poiiiQu of tliis oxide m pure mtmufic acid, and neutralized the 
solution, as before, addipg distilled w'ater, carbouate of ammonia 
yielded a white piecipitate, which was wholly soluble iu mi 
excess of the carbomfr The importance of attending to this 
ieuai will be evident to all your readers who puiNue the process 
pointed out ty Prof. Siromeyer fov ol>taiuiug cadmium from its 
ores. I think it also right to mention (with a riew' of putting 
chemists upon their guaM, who have not had more cxpeiicucc 
in these matters ihamnyseU), that<a.ome of the phamomena exhi- 
bited by the combustion yf cadmium, so neaily lesemblo those 
exhibited by lead under tlie satne circumstances, that the 
absence of the last rnentioncdmetalought always to be caiefully 
sascertained. Before 1 proceed, therefore, to relate an account 
of exporiments which liave enabled me to sepajate cadmium 
from xinc, it will be proper to i»ention >uch characteis of the 
former metal as may serve to identify it under allcircumstanceh- 
For this purpose, owing to tte bievity and perspicuity with 
which the present Regius Prtifessor of Chemistry at Ohihgow 
has pointed out these pioperties, 1 ©hall emote two Ictteis I had 
the honour to looeivo from him upon mis subiect, when he 
kindly undetiook to examine some tarbonate (f cadmium which 
I had obtained from aii Bn^isli ore of zinc, and when lie con- 
firmed by his own observations the fact* of the presence of 
eadmium in the milpieral T bad examii^cd. According to Dhr* 
'Th(nmon,'\ there arc certain trials which may be considered as 
affording the ety>enmentum crucH " with regard to this body, 
especially m distingaishiug C^UMiuiufromZiNc, (1.) **Pho&^ 
of mla precipitates zme in small crystalline scales ; it pre- 
-eipatates chdmium in a white pulverulent powder* | (2.) Sulphur 
Hied hydrogen throws down Zinc white, but Cximiuu ycHcm, 
which rmaius fixed at a red heat/’ Other chemical characters 
of Cadmium are, the solution, with effeivescenoe, both of its 

^ See vdt idvk p.S7l. 

4 Leh«nKrfi>»*. fhonmn, Oaled Jm, 2h, ISSQ, md, I'eb, 1, ef ibe 

emneyenr. 

f it also pifmij^tnten t$ad in tbe ssugjic fomt, bui Ired pteapitat&d by tarkoHuU o/ 
4»ntHifma i» notMfiwiOlrecI hy aildmg «ii excm of Uie catfieMte, ot by lisiuid amnufnia. 
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arid catbmnte^ and of metnUk Oidmiim in mutiath 
The o^dde obtained from thi^ solution by heat and alkalies has 
a yellowish-brown colour* ' The muridfe, as before mentioned, is 
precipitated w/tile by carbonate of ammonia^ aud is redissolved 
by adding an excess of that carbonate. It is moreover precipi- 
tated white bv polasSf^ amnmnn, and sulphate of boda ; yeBowi^ 
sttfphurftted hi/drogen, and white hyprusUate potass. 

To these cliaractevs ma^ now be added the striking phseno- 
mena observed in the comonstion of Cadmivm, by Dr. Wollah-- 
to/, and by Berzelius. 

According to Dr. WollaUon the imde of cadmium is white; 
when fixed at the point of the^6///f fame, before the blowjnpe, 
suppoiied upon a platinum disk, tht cap bonac^eous matte!* of the 
fiame reduces the oxide, so that the mclal, being levived, burns, 
and deposits during its comlmstion, a protoxide of cadmium, of a 
reddishJ)rown, or copper colour, easily to bo recognized by thope 
who have once seen it* nidjng to Beixehul, whose obser- 
vations in point of time succeeded those of Dr. Wollaston, sub- 
stances coiiUiuing Cadmium, when exposed to the action of the 
blowpipe, and '^udported w' on clam oaf, yield n yethw oxide, 
which N viopo led in the iui^n of a '' aronhd tJie body 
exposed M tiiaU lie calls- it ** ww annean jaune, ou orange, 
d'oxjde '/ ^ admUim and such, he maiutams Is the subtlety of 
this test, that the taibonaies of zinc which do not ponluin more 
than one per cent^ of tlie curhonaie of eaSnnan, exhibit this 
appcataiice; insomuch, ho tuhb, that if there be no manifesta- 
tion of this “ anneau jmnef it is a proof that the substance 
nnd<r examination does not contain Cadmium. , 

Ypur readers will thus be piJt m the possession of a few fiiutj, 
Withm a small compass, which will be found useful in judging of 
the validity of the following obsorvations. 

Having exposed some filings of zinc upon a platinum disk 
before the blue fmne of a wax candle, urged by the common 
blowpipe, I perceived that die polished surface of the plaitninn 
was alrcrcd by tlic experiment, and that an appearam i resem- 
bling that of the proto ride of cadmium, produced under similat 
circumstances, was apparent upon the metal. To see whether 
fthis appearance was owing to the lead which is contained in tlie 
metallic zinc of iSommetce, 1 exposed some whkt ozide of lead to 
the same trial, aud obtained nearly a similar result ; but with 
marks of a fine blue colour mixed with hues of yellow and of 
reddish-brown. I, therefore, resolved to submit the xinr to a 
chemical examination. For this purpose having dissolved it in 
^nuriatit acid, and n^utrali&sed tne solution, adding distilled 
water, 1 suiFered iron to precipitate as man/ of the meiallie 
impurities as that metal would throw doilvn dining bome hours 
that it remained immersed in the liquid^ which wasihaa ttterec4 

4 

* liquid cflitoric potasM whiter b tihte ftWHa ef 4 Atfilrsfey vlddi 

ii not veabilolved Iby aa^xeew ofthe pwdpltatlt; nd dbtmgulfiisi Ujexm dim. 
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mdr^eceived into a platimm cap^sule containing a piece of cleRii.^ 
»«wc* In a short time bMti the tnteripi: of i^eplutinmi capsule 
end the surface of the were coated over with a precipitate 
of a dull leaden hue ; and this, being washed* exhibited before 
the blowpipe;, and also after solution in muriafic acid, all the 
characters mentioned as peculiar to dtfdmjam,^ with this 

exception, that the precipitate yielded by the muriate to sulphur^ 
ettedhydrog^n was somewhat darker than the precipitate caused 
Vfhmmdnnunt h pyecipita<ed by the same reagent, which made 
me suspect that it was still contaminated with lead* 1, therefore, 
went to work in another way, and dissoked the zinc in dilute 
mlphuric add, following S^roj^cr’s process when obtaining 
xadmiibn from the suiphurels zinc, which contain sidphuret 
vf lead. As soon as all the avW had been dissolved, J took 
care to have a great excess o'* acid present in the solution 
by adding fresh fyniphuriamd to theJjqmd, which was afterwards 
iiltercd. 1 then sent a stream of sulphuretted hydrogen gas 
through it, which in the space of ‘u few minutes oommunicatea to 
tlie solution the fine orange^yellow colour, which characteiizes the 
precipitation of cadmium by means of that'^eagent ; but many 
hours elapsed befors the precipitate was suificiently dJ^engaged 
to subside. As soon as il Jiad subsided, it was oT dingy yellow 
colour. The supcrualani fluid Ue^hg then decanted, miupaiic 
acid was pouied upon the precipitate, and slowdy evaporated. 
-Afterwards distilled water being ad<led to the dry munale, the 
liquid was filtered, and it exhibits the follow lug properties : 

1. Carboiutfe of ammonia causesfa while precipitate which, by 
excess of Ihe car Inmate, is redissolveJ, The solution evapoiated 
to dryness, and the residue exypsed to a smart red heat in a 

E orcelain crucible, aftords an dziJe^^ similar to that mentioned 
y Siromeyer. 11c says Cadmium forms only a b^igle oxide, 
100 parts of the metal combining with 14*3/>2 ot oxygen. 

The colour ol this oxide varus according to the circum- 
^►tanccs in which U is formed, Jt is brownish-yellow, light- 
hrown, dark-brown, and even blackish. It is qiiite fixed, and 
infusible in the strongest white Inat, and does not lose its 
oxvgen/' t 

Ihe oxide I obtained by exposing the carhouale to a vio*^ 
lent heat agrees with Siromeyerh oxtde ; but, in one instance, 
instead of turning to the brown colour of suuft‘, which that 
docs, it remained scarcely altered by heat. In this respect, 
it could not be considered as agreeing with Stromeyer^s own 


• This jxjrhapsir afford ilic findst ydOlovr pigment blown ; imd when it is con- 
udeifd that a very poiv^erfnl tem^ierature is nece^sety to produce it, perliapi it is of all 
oolour>> the Icaftt likelj? to bd aflected by atmospbeurai diaxmcs of temperature after* 
wards; neither would it ho blacIcim<Hi by cxludations fmix the coal fires of our apart- 
ments ; but the eoloal* is rarely in two instances alike ; it sometimejs of a fine iiMment- 
yellow, and at oUiero of a djrkfr hue, 

t iJec M/ialt o/yhUosophy^ yol. xiv. p«^2l70, 18ia. 
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oxide of tktdmiurn, with which, however, in other chemical 
properties* it remarkably cOrrespouded. 

In subsequent trials 1 obtained a yellowish oxide, similar in 
colour and in chemical characters to that which I have from 
Prof Siromeyer. It cliaoffes to a smjf hrown and even Mack 
colour when exposed to boat before the blowpipe, and regains 
its own colour afterwards when cold. iFive hundred grains of 
zinc yielded exactly a single grain of this oxide by the process 
I have dciscribed ; so that allowing, according fo Stroineyci , that 
100 parts of the oxide of cadmium contain l|*362 of oxygen, the 
proportion of metallic cadmium in 2-lOllis of a grain of tlie oxide 
(which is all I had obtained from 100 grains of rinc) would 
equal ® grain nearly, and all the cadmiuin which, in the 

metallic state, is containou in 10,000 pounds weight of metallic 
zinc is nearly equal to 17 pounds. The cadmivm, therefore, in 
this alloy exists nearly in the ft ate of the pure gold in our last 
5/7t;er coinage, and in very buij quantity. But to proceed with 
the other chemical qualities of the liquid I have mentioned : 

2. Phosphate of soda causes a while pulverulent precipitate, 
which is r^dissolved Ky acldinr liquid ammonia 

3. Li<iutd (tiu \ic poin^h> cai< es a white precipitate which is 
not soluble by alidmg the potass in exc ss. 

4. A^fnc immersed in the sofution lK.'Comes invented by a pre-** 
cipilsClc of a leaden hue, which, after solution in muiialu acid^ 
exhibits the characters ot mc^allk cadmium. 

5. Sulphuretted /ivdnogen causes aprecipitate which is at first 
of an or mid afterwards ol a dingy ye/foio coh#ur, 

(h All these precipitates, when exposed to the action of the 
blowpipe upon platinum or chtt^epaL have the habitudes of 
Cadmium. But if any chemist shall hereafter be able to pro^ e 
tliat a bubstmice may po'^scss all the characters 1 have enume- 
rated, and yet, after alt, not be Cadnu uni, no o^e will be more 
tteukful lor the intelligence than your humble servant. 

1 remain, dear Sn, 8cc. 

Edward Daniei- Clarki:. 


ARTICjLE IX. 

Memoir on a Deposit found in the Waters at Imcca. By Sir 
Humphry Davy, Bart* ^President of the licrnl Society, f*on- 
don, and Member of the Tloyal Academy/ of Sciences, iJaplcs.* 

* 

The waters of the batlis at Lacca, at the spot where the tem- 
pei'ature is the greatest ; that is to say, in wtiat are termed the 

. » , 

♦ From the SHemoiri* of the Boyal Aeadeiny of Sci<!iM*efe at Naples 
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caldii or hot coni$i<iei^bia qiMtht% ft^bBlnnce 

that produces a dep^ijfc of a Wowmsi;t-yoUoW bUfi, Having col- 
lected \aiioay qua^l^ey of ihift deposit, and having subojitted 
it to obemical experinients, 1 have discovered it to be a compound 
of oxide o| ,,iron and silica : not having a balance sufficiently 
accurate, n was impossible for me to ascertain with precision 
* the exact proportion<» : in tha single experitaent, however, that I 
made for this^purpose, the oxide pi iron was to the silica in the 
proportion of 4 to 3. i 

It is extremely probable that the oxide of iron and the silica 
had been dissolved together in the water, ahd deposited at the 
same time, because the sillcatbeiug separated from tile oxide by 
means of a weak acid, it appears to resemble gelatine, and 
because the deposit, when examined in its natural state, was 
found to bo unifurm in i Hubstauce,' even «hen looked at 
through a lcus>. 

Altliomrh the oxide ofii-ou, when fioil discoicrcd, proves to 
be 'peroxide, it is Oeveithek-Bs very probable that it exists in 
the water in the form of ])roloxide, or that it is converted into 
peroxide by the action of the air which is dissolved in the 
Avater, The probability of this opinion is furtlmi confirmed by 
the circumstance, that 4be colour of the water is not changed 
by the addition of tire triple pfunsiate of iixm, nor by, that of 
gallic acid, it being 'well known that protoxides generally have a 
greater disposition than peroxides. 

Tlie analogy which X established some time since, during niy 
researches as to the decom^iosition of alkalies and earths, 
between tliejiase of silica and that ofboracic acid, and the facts 
described by MM. Htaithson ,tmd Berzelius, funiish reasons for 
classing silica among the acids ; and it seems probable that the 
oxide of iron and the silica undergo a real chemical combination 
in the warm water, and that they separate from it dn conse- 
quence of its cooling after issuing from the mountain. 

When the deposit is obtained from its diffused state in w’ater, 
it contains no other substances than oxide of iron and silica; when 
it is taken from the bottom of thb waters, carbonate of lime and 
sand may bq observed mixed with it. These two substances are, 
Imwever, evidcudy extraneous. From many experiments which 
1 made 1 am convinced that after it has quittea its source, the 
water yields no deposit whatever ; hut it appears certain that the 
water, which, on rising from the s]>tuig, possesses a temperature 
of 1X2% must be muw warmer within the mountain, and that 
cooseqrusntly its solvent power must there be iniiiiih greater. 

Vl'b(ili*a obnsitlerahle quantity of it'is evaporated, asmallpor-* 
tion of silica and oxide of irmi is found, a discovery that 
been" made by Signor Battista Tessandori; and I have m*er- 
tained by experiments that these snhstauces are obtaijaed in the 
same state, 'and neariy in the same, quantity, «iu which I have 
stated them to be discovered in the brownish-yeQow deposit. 
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A sdifl}!' pectliott ^ oxide of iron is found in Bsih Waters, 
where likesi^dt is aooompanied u^th stUca ; nor is it improba- 
ble that this earth is in many cases the cause of the oxide 
of iron being llissolved in the water ; and these facts combined 
biruish u& probably with an explanation of the maimer in wUdh 
ochre is generated. As to what may he the effect of the coAih 
bination of oxide of iron and silica on animal bodies, it is the 
pioviDce of medical men to examine, and toMetermine upon, 
after long and udeq^uato experimduts. . * 


Article X. 

O/' ihe FormaliuH ofCaiburet of NitM, and Method of obtain- 
ing the nlctaipure. By 'r, jiicholas Mill. ‘ 

(To llic Editor of the AHnah of Philosophy.) 

SIR, * Lot«/nn, Aotf. 16, 1831. 

Lutle beme kiiOwn rcUure to nickel /ind its compounds, 
paiticulsirly ol the formation of dig, carlniict winch was first 
glanced ai* I>y J)r. Thomson in ap^r outlie purification of this 
mct<il, insorterl in the Arniafi cj rhihwphu, the originalily of 
fthich was lately laid claim to by two mdiiiduals in two late 
papers in the same publication, 1 heie taken the libcity of for- 
warding to you the tollowing process : 

Let the native ar^,eniaret or sulphuict of nickel he finely 
pounded and imved with cbaicoal als5 pounded, and placed in a 
flat bottomed crujiible, and exposed to a dull red heat for two 
hours. Blow off the charcoal with a pair of bellows, and dis- 
•solve the nickel in nitto&ulphuric acid. Evaporate and ctys- 
talhze. Beautiful gi’eoii crystals of the form of a square solid 
will bo obtained. J.<et these bp carefully selected, dissolved in 
water, lecrysiallized, and mixed with a small {\prtion of boiax 
and pounded charcoal, and fused for a quaiter of an hour in a 
strong rod heat. Wlitu cold, break the crucible, a.nd under- 
neatli tho borax will be found a button with a very high degree 
of lustre, very fusible and magnetic, which latter fact proves its 
freedom from arsi^c,* from which substance, by other pro- 
cesses, it is very difficult to it. The carburet thus formed 
is brittle and fusil:^, and ifexjilOBod to the flame of the oevyhy- 
drogen blowpipe becomes maUeablc ; but it may still, and, most 
coimnonly dues, contain copper and iron. In order, thereforei, 
to obtain the maJle^le metal pure, dissolve the carburet tft 
uitneacid, nontrahze ilie solution, and precipitate by.aqueoow 


• dieasvtx; Blthtar. 
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tlieresiiitouB^lW^oifcbbebs. decompMied in tube, 

exhibited thbv^IjipBl eppeArance of vegetabte matter ; toe vapoura 
which wer0 dieeQgbged had a penetrating odour, and laddened 
iitious pa|Meir. * 

It ie eitwent finm this analysis ihat cub^bs contain : 

*1, A volatile 0)1 which is nearfy solid. 

3. miesin, resembhng that of balsam copaiva. 

A quantity of another and coloi|t<^ teaih. 

4. A coloured gummy ma^r. 

5. An extractive principle similar to that which is found in 
leguminous plants. 

6'. Some saUne substances. 

1 am desirous that this analysis, upbn which I have bestowed 
some pains, may serve to direct physicians to that employment 
of cnbebs in the healing art, to which they may think them 
«pph<»ble. 


Ahticl)^ XIL 

Ow the Method «f anulyxin^ the Ofva of AV* /(#>/, and oti a new 

Combination (f,bikke! with Anentc 'and Suiphur. By J. 

Berzelius.* * *.# * , 

Within a few yeats, two new mHals have been announced as 
discovered in the oies of nickel (vestium and wodaniuiu). It 
was aftera ards found thac>these niculs weie only ulluys of nickel 
with iron and arsenic. Fven the celebrated Bichter was 
deceived 20 years since by ^ similar alloy, which be took for a 
new metal, aud named mccolaUnm. 

The cause of alt theso mistakes is to be attributed to the 
impeifectiou of the analytical methods which have been 
employed to separate nickel from other substances, especially 
from the ars"mc and iron with which it is accompaiued. Seve- 
ral metallic arseniates, especially that of iron, possess the pro- 
perty of dissolving m acids, as if they were weak salifiable 
bases ; the nlkalies precipitate them without altering their com- 
position, and when these oxides arA reduced by means of char- 
coal, arseniurets Are obtained, whicii, when compared with the 
pnre metals, appear to be peculiar metallic substances, Che- 
n^ts who are accustomed to examine every thing by the blow- 
pipe cannot, however, be deceived ip this respectabecanse even 
the smallest trace of arsenic is detected by the smw, when these 
shbstances are heated with soda.opon charcoal. 

I. Common Method of unalyxingtke Oee ofWthd. 

The powdered mineral is dissolved in nitric acid. Them 

« Fromthp*A]UHi«deCbimUrt<ti^:^iSiita4t(ioja.xvii> 
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rem^^ some stiJphar mixed with a little siUoa. liie residae is 
Weighedj) tbe sidphur is burnt, and the remainius silica is again 
weighed. . ^ ^ 

The nitric soluUon evaporated to dryness is again treated with 
concentrated lUtrie acid to acidii^ the ameinc> and render 
oxide of iron insoluble,*' which is afterwards separated. Thia 
laiter process is nevertheless absolutely incorrect; for the arse- 
niate of iron readily dissolves when the solution contains acid in 
excess. ^ ^ 

The acid solution, nearly neutmlized by an alkali, is precipi- 
tated by nitrate of lead, which separates arseniate of lead ; but 
as this compound is soluble in nitnc*acid, i* must be evaporated 
to dryness, and the diV mass treated with water. It is very true 
that if the iron could be separated by the method above 
described, we should succeed in separating tiiie nickel from the 
arbeuio by means of nitrate of lead. Tsually, however, the pre- 
cipitate Uius obtained contains arsciutvtf of iron and arseniate of 
lead, in the mixture of which it is impossible to calculate the 
duantity of arseuic. Added to this, when an arseniuiet is 
dissolved iu nitric acid without the ddition of mumlic acid, a 
gieat quantity of arseim is convelted ..ito atsenious acid, and the 
precipitate becomes a.mtxtuie of arseniate am' arseiiiie of lead. 

From the soliuion which coutmps the iftckel and the lead 
added in excess, the latter is precipl Ated'by sulphate of soda ; 
afterwards suilicient ammonia is added to rcKlissolve the oxide of 
nickel, and the alumina and every nibei substance mixed •with 
the ore of nickel, which is insoluble iii ammonia, is obtained. 
'I'he amnioniacul solution is to be cvapoiated, and the nickel pre- 
cipitated by bulicarbouatc of soda or potash, taking, care lO 
evaporate every trace of ammonia libelail.ed by the caroonate. 

The oxide of nickel, thus obtained, usually contains cobalt,* 
M.Thonard and Eourcroy attempted to separate those oxides by 
peroxidizing them by means of oxymuriatc of lime, and ti'eatiug 
the peroxides with ammonia, which decomposes and dissolves 
the peroxide of nickel, hut not the peroxide of cobalt. This 
method, however, is not quite correct ; for the portion dissolved 
contains a little cobalt, and the residuum coiitaim^ nickel. 

Mr. Phillips discovered another method, and one which ta 
mqre proper to be employed in analyses. It consists in diluting 
the ammoiiiacal solution of the two oxides with a considerable 
quantity of watetj after which a solution of potash is to be added 
as long as precipitation takes place. The nickel is precipitated, 
and the cobalt remains in the nquor from which the ammonia is 
obtained by evaboiktion. 'Jliis method is not rigorously exact, 
but the traces ot cobalt which* are precipitated with tlie nmkel 
may bo entirely neglected with respect to analytical result. 

M. Laugicr afterwards discovered another method of preparing 


s Ailun’t Sletiionarrof CbrnkHef, U. tSB. 



m - £Ma»cu, 

oiolce} abSroUit«ly fiftmsft cobalt, b;^ «lowl? 
«nmomaoiA#oJ«ip!»<tftb#ox^^ 

oj^alato of i4pltSlfc,,dei»o«te(l, ^Atbsit bf cobalt vmnm oja- 
aolTed iu oi % double oisialete of oobelt ^m^jwojouia. 

tbw Jtowwij w M. l4rt4gier obwrves, camwi^ ewiployed 

^ SS,^^Kson pBppo$p«i in ocdw to obtain pure nickpl, to 
4 ifiMlv« tba ore of tN Wtoi la a toiwtnw of aolphunc and 
aoid, which loavee the g-wator part. of ifee arsetooua atad 
itoaJissolvod t to the filterod solntion, potash is to fas tdded, and 
then the dooUe aolpbate of nickel and potash is to be ctystol- 
vlfeied. By th» tnbUiod tbs !#senic is ssparatech for tho orySlals 
do not contain apy 5 bnt if o’"® cont^ns cobalt, wnc, and 
copper, these xneta^ also form double salts wiUi potash which 
not ^epar$ibi<d by ci^Jittellizatiow teonx that of iiicfeela Aa<le<* 
to tih.1% Dr. Tbonti&on’^ ni^tbod xt| not applic^le to ajaulysm. 

It is to JW. Stromeyet that we are partionlarly ihriebtod to: a 
]j:i3i0^1tidge of tho oompomtiou of uickel oies* it ib be siWo wild 
ixifonuedius tha,t wod^iduuiaiidvi^^UuTU aiT wot peculiar metals; 
but he hafe not y^t, a.$ tax as 1 know, clesoribed the aiMilytic 
Uiethod by wbioh he obtained* his resultSp T-his circuuistaiice is 
neveriheless eautromdy imporiaut; for without it> the probability 
of the roault d0peadl> entir^ ly ou Ihc confideticfc which w placed 
iu the author. % <1 

M. ha^ given us analyses of m arsuuuret and of au 

Ufseiiiate of nickel. Wc owe to him a very good jirocc'ss for 
ideteirinining tlie quantity of ai'seiuc acid ni a sohiiton depuvea 
of insolufele bases. It oonsi^te in dissolving a gi\m weight oi 
iron lu xiitnC acid ; this solution U tw be poured into the lujuid 
jfVom wh/cb the arsenic i$ to be separated, and pn cipitated 
bv tneans of ammonia. The precipitate formed is subar&eniate 
of iron, which after being hoate<l is to be washed, and the 
^Jity of aisenic acid is tbsoovciecl; becaut^e that of the oxide ot 

'iron was previously known. ^ . t , 

M. of Kiel, has lately c\amined the same ore of rnckU, 
Whinb is the principal subject #f lbs memoir. The observations 
which J have already made upon the ancient methods of analyz- 
ing these ores are for the most appboabic to mat sueated Oy 
M, PsaC and which I consider it useless now to desenbe- We 
ibund this ore to consist of 
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A solution of iron ai^^nickel/W wilh an 

alkaii even $0 the conimencmfent preci^atin^^ after- 
wails isgixed with a solution of acjet^se of lead, preci|>^a,tos ame- 
niate €)ffiife|t4 and arseniale of iron, uiltil no more remains in i^e 
liquid*^^^ arises fnmi^^e aMnity of thearse 

acid being so much greater for the o^^ide ojF lea^ than thatipf 
the acetic ac^d, that it forms a subarseniate pf lead in the licjuid 
which contains acetic acid in excess, -The subarseniate of iron 
not being soluble in .it precipimtes at the same time ; for the 
strongest acids combine with me oxide of lead, *and the acetic 
acid is at length the only free acid in the liquid. Tjbe solution 
which contains the oxides of nickel and lead, when mixed with 
sulphate of soda, sOfters the greater part, but not the whole, of 
the oxide of lead added in excess to separate. If excess of 
ammonia be afterwards added, a greyish precipitate is formed 
composed of oxide of lead and oxide of nickeL In order to 
separate the last remains of the lead, sulphuretted hydrogen 

must be employed. 

Hydrosulphuret of ammonia does riot separate arsenic acid 
from oxide of nickel ; for the pre^ nitate produced is as soluble 
in an excess of hydrosulphuret^ as in caustic ammonia. The 
solution has a very deep yellowish-brown colour : when rather 
concentrated, it loses its transparency. •Acids decompose it, 
but the [H'ecipitate contains some'iimeillc, a^d usually a small 
quantity of sulphuret of nickel is redissolved by the auid, even 
when it is only the acetic. If an ammoniacal splutioh of this sul- 
phuret, which contains arsenic acic^, be evaporated, apart of the 
sulphuret is deposited in the form of arseuiuretted sqlphuret of 
nickel (that is to say, a compound of spiphuret and of^seniuret 
of nickel), and anotW part oxidizesSiij proportion as the ammo- 
nia evaporates, and gives rise a solution of nickel* The sul- 
phuretted ar^niaret of nicki^fe insoluble both in muriatic acid- 
and in ammonia. Cobalt differs from nickel; in being perfectly 
well precipitated by the hydmsulphurets, without being redis- 
solved by an excess of themw . 

Oxide of tficJcel an4 other SdUfahlk/^ases:^^^ is well known 
that oxide of nickel, dissolves completely in Wmohia. This, 
solution ought to be, considojped as forming, a double siibsalit ; 
yet the hydrafo of nidkeLis ^Into ammonia, although in a 
quantity mucli smaller than i^e oxide, combines with an acid. 
The^ame affinity that de^miinesjjb solubility of oxide, of 
nickel in aphonia exists . apA other bases, , although 
the combingtipig th^e ' 'latter ^ are ihsoluhle in. water. 
Coiisequentiy wen of nickel is mixed with another of 

an insoluble hase, thej umindpia occasions a.|)veclpitate, 'which 
contmns iiickeh andi^fom an. :exces$^Of amnionm cannot 

•sep^te this.metal. ’ ;V: i \ ' 

, „ M this case the o^side of s4<^el ia divided betw een the. itwa 

' '1P3 ^ ^ '' 
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towards which it usually acts as au acid or electro -nega- 
tive body. It in in this manner that it preeijritates with the 
alkaline earths, the protoxide of iron, ot manganese, lead, &c. 
But with the protoxide of iron and with alumina, it precipitates 
ill the state of base or of electro^positive body, and on this 
account, these latter contain much less than the former. If the 
oxide of nickel contains small quantities of another base, it is 
vety frequently difficult to discover what this base is. Barytes, 
sirontian, and limo, are shown when a concentrated solution of 
the oxide is mixed with carbonate or sulphate of ammonia, which 
precipitate the earths, and form soluble salts with the oxide. 
Phosphate of ammonia cannot be employed to separate it from 
magnesia ; for though phosphate of nickel is soluble in all pro- 
portions in ammonia, it rrecipitates nevertheless with phosphate 
ofmognesia, without the possibilit j^ of separating it by ammonia 
added even in gl’oat excess. I know of no other method of 
separaiiiig them, than that of precipitating the oxide of nickel 
from the mixed solution by hydrosuljdiurct of ammonia, and of 
immediately dcc^omposing the excess of the hydrosulphuret by 
a few drops of acetic acid, and Altering the solulion. The mag- 
nesia remains, in the solution, "^and may be separated from it in 
the usual manner ; but in general, dilFerent methods must be 
followed with* every base vuth* which the oxide of mckel maybe 
mixed. . ‘ 

It follows from what has been mentioned, that tlie solubility 
of oxide of nickel in ammonia cannot bo employed to sipurate 
it peri’ectly from foreign admixtures insoluble in this alkali ; lor 
the parts undissolved or precipitated always contain more or 
less oxide of nickel. ^ 

The combination of «)Side of nickel with caustic potash 
appears to me to be the most remarkable of all those which it 
forms with saliliablo bases. When a solution ^f caustic potash 
is gradually added to one of nickel supersaturated with ammonia, 
a whitish precipitate appears, which redissolves, but which is 
eventually reproduced, and does not again disappear. When 
the potash ceases to render the liquor turbid, it becomes colour- 
less, and a gicenish sediment is slowly deposited. On this 
occasion, the oxide of nickel combines with the potash, and 
becomes insoluble. The redissolving of the first formed portions 
of the precipitate is derived from their decomposition by the 
ammoniacal salts ; but at the moment in which the latter are 
decomposed, the precipitate remains undissolved. The preci- 
pitate IS insoluble in ammonia. Separated by the filter, it forms 
a gelatinous mass, which it is exjtremely difficult to wash. If 
there’ is any lime in the liquid, the precipitate is less coherent, 
and more easy to wash ; but it then contains all the linae reniaiu- 
mg in the solution. Boiling water penetrate^ the niccolale of 
potash {ait vmia verho) much better ; but it also decomposes it 
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This ore of nickel excited my cuiioshy some lime since, when 
1 examined several minerals lu order to discover selenium in 
them. The Sulphjir which it contains proved to me that it 
differs entirely from arsenical nickel, and I intended to analyze 
it upon a future occasion* In the mean time, M. Psafi'publibhed 
an analysis of it, which might render any fuither examination 
superfluous, if there had not been so considerable a lobS. Some 
phenomena which 1 observed at the time ofmyfirht exnerimcuts 
induced me to undertake this analysis ; and the; difficulty oi‘ 
obtaining a satisfactory result engaged me in numerous 
researches. 

fl. Examination of some Suh&tances xrbich "ate obtained in (he 
Analyses of the Ore^ of' Nickel. 

Arseniale if Iron. — The red oxide of iron combined with the 
avseiiious and arsenic acids is rolab^'^ in caustic ammonia, and 
gives a red coloured solution. If I lie solution also contains 
sulphuric and nitric acids, it deposits iii a few days a yellow 
powder, which dissolves m water, in aitemptiiig to ash it upon 
a filter. If a soliUiui of arseni^i >f j)eiovido ol non lu nitric 
acid be evaporated antil the greater part <»f the ;>oid is volati- 
lized, a whiu* powder ih obtained, that isUisolublo m water, and 
which is luulra] arsemate of peroxv<i<* ofijou. When subjected 
to a scarcely visible heat, it loses 17*758^per cent, of water, and 
becomes red ; but if the lire be mi'icu^ed to rodne<^s, it appears 
to ignite for a moment, and becomes yellowish-whue. 'fhe 
water contains twice as much oxyguju as ibe base. If caustic 
ammonia be poured upon this arseniato before it is dried, it is 
readily disholvcd ; the dry arseniato j^;ei|uirefi some digt)stion to 
disstdve it. The led solution left exptlifed, e\apoiatc»s, and loses 
Its excess of ammonia, but does not deposit any thing, and 
finishes by formflig a transparent red mass. This mass is a 
double subarseuiate of pei oxide of iron and ammonia. When 
heated in a pioper apparatus, it gives at first inucJi ammonia and 
a little water; but at the moment in which the mass begins to 
redden, water, azotic gas, and arsonious acid, are discp^ged, 
and the latter ©ublimes. The residuum acquires a greenish 
colour, and ajipears to be an aneniasferrotihfcrncu^. The 
double subsah m question dissolves m water mixed with a little 
ammonia, but pure water decomposes it, and dissolve^i arseniaU 
of ammonia, as well as a small quantity of undccomposed double 
subarseuiate, the residue left nemg a subarseuiate of peroxide 
ofiron. 

The subarseuiate of iron ^ not soluble in ammonia, oven 
though it be first dissolved by an acid, and ammonia added to 
the solution. Consequently when in u solution which contains 

f ieroxide of iron and oitionic acid, the iutter is sufficient only to 
brm a subarseuiate of the peroxide, the addition of ammonia 
New Series, vol. iij. p • 
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produces no trace of soluble double subarseniate ; but each por- 
tion of arsenic afcid that is added renders a certain quantity of 
the peroxide soluble in ammonia* The subarseniate of peroxide 
of iron which contains the slightest excess of base, and is inso- 
luble iu ammonia, is that which is formed by the oxidation of the 
neutral ajcseniate of the protoxide. Consequently, if neutral 
arseniate of protoxide be dissolved in nitromuriatic acid, and 
ammonia in excess be added to the solution, all the arsenic acid 
and all the peroxide of iron precipitated. 

Caustic potash even, when in great excess, does not com- 
pletely decompose arseniate of peroxide of iron. 1 twice 
digested the same portion of this compound iu strong solutions 
of caustic potash, which left a substance* perfectly similar to 
peroxide of iron. Wh’-u dried at the heat of boiling water, and 
afterwards heated to redness, it lost 0*134 of its weight, which 
was water ; the remaining 0*800 was dissolved iu muriatic acid, 
and precipitated by hydro&ulphuiet of ammonia. 

The sulphuret of iron, after being well washed, was dissolved 
111 nitric acid • precipitated by ammonia, it gave 0*790 of per- 
oxide of iron. The aisenic acid, therefore, weighed 0*07. The 
oxide of iron contained 24*4 parts of oxygen ; the water contained 
12, and the arsenic acid 2*43 parts; consequeutly these quanti- 
ties are to each uthfer as 1, {>€, and 10. Tliib substance then, if it 
be not a mixture, is'c:>n'Q)osed oi subaiscniate, with water of 
combination, and hydrate ol peroxide*, of iron. When made 
slowly red hot, it suffers more rapid combustion than most other 
substances in which 1 have;,hithcito observed it. 

The arseniate uiid arseuite of protoxide of iron are al* soluble 
in ammonia, but le&s so than those of the peroxide : the solution 
when exposed to tJie airau4sumes a greenish colom*. 

The aiseniate of nickel dissolves m ammonia iu whatever pro- 
portion the arsenic acid is combined ; but ff iu a solution of 
arseniate of nickel there is any peroxide of iron, and if the 
arsenic acid be not in sufficient quantity to forni neutral salts 
with the two oxides; the ?mmonia precipitates not only some 
£u^i\seiiiate of iron, but also some subarseniate of nickel, in the 
form of a dodble subsalt, which is of a green colour. If the 
arsenic acid is not sufficient to form the double subsalt, it forms 
a mixture of subarseniUtfe of iron with the double salt, and 
tins case, the precipitate has inoie or less the colour of oxide of 
iron. 

It the arseniate of nickel does not contain any oxide of iron 
(protoxide or peroxide), it is totally decomposed by caustic 
potash, especially if it be first dissolved iu ammonia, and the 
solution of potash be afterwards poured in. A compound of 
nickel and potash precipitates, and the arsenic acid remains in 
solution combined with the alkalies. If, on the contrary, the 
liquid contains iron^ the precipitate contains arsenic. 
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mixed with carburet of iron, which separates from the precipi- 
tating iron in proportion as it dissolves ; on the other hand; the 
reduced metal can scarcely be dried without sufiering consider* 
able oxidation. If the oxide of copper be precipitated by a car*^ 
bouated alkali, this alkali, when added in excess, always dissolves 
a small quantity of carbonate of copper. This may indeed be 
obtained, if the solution be evaporated' to dryness, and the resi- 
duum be made red-hot ; the carbanate of copper is^then decom- 
posed, and water separates the idkaline* subcarbonate from it; 
but then the oxide of copper covers the sides of the crucible, and 
adheres very 6nnly to it. The crucible must first be weighed 
alone, and then with the oxide of copper, which’ must be dis- 
solved by an acid. No one of these methods is convenient. I 
have found that the method of separating oxide of copper from 
its amrnoniacal solution by caustic potash gives a much more 
correct result than the fores»;oing processes. The sepaiatiou is 
tiot, however, perfect; for the amrnoniacal liquor, wJicn filtered, 
becomes brown on the* addition of ' drosulphuret ot' aniTHonia, 
and in a few days tloc^ ttJi arc deposiicd, but so ineoii'^iderable 
in quantity that I o(‘uld not weiglrthciu with coitainty, I also 
endeavoured to precipitate the copper from its ‘^.olntions by means 
of sulphuretted iiydrogcn, and to thfediicd bmulpimrct; 

but it always gave me at least tlnoo oTUfeftir per cent, too much 
woiglit for tlu oxide of copper employed, for the bisulphuret of 
copper becomes acid during exsiccation, as oecuis with the 
similar smlphurcts of rhodium and of^pUit ina. When distilled in 
a small svpparatus to expel the excess of sulpliur, the sulphuric 
acid, and moisture, the remaining protosulphuret of copper givCvS 
the (juuutily of copper with more exactitude. 

But l('t us leturii to the mixture of oxide of copper with oxide 
of nickel. What 1 have already said of the analogy of these two 
oxich's proves that the oxide of nickel, when precipitated by 
caustic potash from a solution which, contains copper, must con- 
tain some of this metal, a part of which, however, still n^malus 
dissolved m the aminonia, unless a great excess of potash be 
added. It is, however, very easy to separate tUte copper from 
the nickel by sulphuretted hydrogen, which precipitates the 
former from its solution in an acid without acting upon the 
latter. 

Glides of ISlickef and <f Zuu\ — ^The oxide of zinc dissolved by 
ammonia is also precipitated by an addition ol’ caustic potasli ; 
but it jirocipitales more slowly than the oxide of nickel, and 
requires more potash. Its presence is discovered in oxide of 
nickel by reducing the latter by means of soda iu the tiaiAe of 
the blowpipe. If it contains zinc, the charcoal is covered with 
a white incrustation of oxide of zinc; but to efiect (his, it is 
necessary to use a strong heat. In an analysis of a metallic 
mixture which I performed a long time^iuce, I endeavoured to 
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separate these two oxides by slightly heating their nitrates so as 
to peroxidize the nickel. I aftei wards poured upon it dilute 
nitric acid, which dissolved the siibnitrale of zinc, leaving the 
peroxide of nickel unacted upon. It is ditficult to perforin this 
experiment; for either too much or too little heat alters the 
results, and the separation is never complete, even when it suc- 
ceeds well. Another process suggested itself afterwards* The 
mixture of the two oxides is put into a bulb blown in the middle 
of a glass tube, through whicfi^ a current of dry muriatic acid 

S as is passed : the bulb is to be heated by means of a spirit lamp ; 

le oxides combine with the muriatic acid ; and the water, as well 
as the muriate of zinc distil, and may be received in a vial con- 
taining water. The nv aate of nickel being much, less volatile 
than that of zinc remains in the bulb. If the empty bulb be 
weighed befoie the commencement of the experiment, and after 
having put the oxide ink it, it is necessaiy only to weigh it to 
tind the relative weights of the two oxides ; but the muiiate of 
zinc may ako be precijiitatcd by subcarbonate ol‘ soda, and 
its (piantity determined m a direct mode, 

{To be^conimuul) 
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and separates^ the potash ; and when the liduor which passfes 
through the filter is evaporated to dfjmess, khd leaves no resi- 
duifni^ , th^;Washed bxide is an hydrate of nickel whibh^ontjaim 
no tra^pe of potash; if, on the conttary^ there was an alkaline 
earth, it would remain combined with the oxide. > 

There is considerable difiBoulty in ascertaining whether the 
oxide thus obtained contains alkali or not. Thinking at first 
that the washed oxide still retained the potash precipitated with 
it, I endeavoured to analyze it in order to determine the quantity 
of potash retained ; but all metnods in the humid way completely 
failed. There remained then only to reduce the o^ide by means 
of hydrogen gas, as I had done with the oxides of lead and of 
copper. One hundred parts of nickel, heated to redness before 
the experiment, gave me 78*8 parts of nickel, which, digested for 
a long time in water, did not impait to it the property of acting 
like an alkali; or, if there was ayy action at all, it was scarcely 
perceptible : then, as we know from other experiments that 100 
parts of oxide of nickel contain 78*70 of nickel, it is evident that 
the oxide contained no potash. In another experiment I 
obtained from 100 parts of oxjde of nickel, 79*7 of nickel; hut 
this nickel imparted to water the property of actjng as an alkali. 
This water becanie turbid by exposure to the air and on the 
addition of oxalic acid, it, iherefe^, contained lime. This oxide 
wasobtaSnedbyan analysis, in whicaJWfSdnot separated from the 
ore the traces of carbonate of lime that it frequently contains. 
Those bases which are soluble in ammonia possess the other 

a erties of oxide of nickel to siich an exteiat, that it is often 
suit to discover them, especially when they are in small quan- 
tity ; these bases are the oxides of pobalt, copper, and zinc. 

Oxides of Nickel and Cobalt, — I^haVe already observed that 
Mr. Phillips has given us a method of sepamting these two 
oxides by meaifc of caustic potash, fn order that it may succeed, 
it is requisite that the ammoniabal solution should- be very 
dilute, and that the water with wWicb itis diluted should be freed 
from atmospheric air by long ebullition; for the addition of 
potash gives the oxide of cobalt, which is dissolved, a strong 
disposition to become peroxide, w'hich appeai% to depend upon 
the potash combinit^^ with the acids^ the oxide of cobalt is hMdr 
•therefore, in solution by th^ ammoiliu alone;, whereas, before it 
was dissolved in tlm state of a double subsalti consisting of 
ammonia and oxide of cobalj. , . 

If the solution contains Utmnspheric air, the oxide of cobalt 
combines with its oxygen, and the oxide of nfckel comes down 
with, the peroxide fo^ed. .The more: concentrated the solution 
is,, the greater is tlxe tendency of the. oxide of cobalt to* peroxi-. 
dhe ; and it then ij^qnently deposits during filtration. It is» 
therefore, easier to separate ^/larg^\quanti]b;o nickel from at, 
small quantity of cobalt, th^^jthe eddveme, 
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ihfe quantity of of jcobalt thus carried down is too iocoiisi- 

doable to; alter ih%ny hdiable degree result of an aij^lysis ; 
4ipeciaB^us\fte dxidei^i possess the'^ laine sataratingjpower 

and coiisequ^ritff idle clieinical constitution of the compci^nd is 
easily dis^ovex^i If the oxide of nickel precipitated % the 
fiptash cbntaiiis Wy cobalt, it becomes brown when any very 
dilute acid is poured upon it ; for the peroxide of cobalt dissolves 
mubh hidre slowly than the oxide of nickel. It may be disco- 
vered also by means of the blowp^ipe, if the oxi^e of nickel br 
i^atfedSvith borax until it is reduced, and the red colour whic; 
it gives to glass disappears. If it contains cobalt, it is then 
discovered by a more or less perceptible blue colour. 1 a^n of 
opinion that by Mr. Phillips’s method, we may perfectly succeeci^ 
in separating these two oxides, especially if die abovemeatioue.d 
precautions are observed. 

The oxidie of cobalt remaining in the aiiunoniacal li uor gives 
it a rose colour. By evaporating the solution; the i)xidc is 
deposited in brown flocculi, and may be collected by the hlter. 
If the ore under examination contains silica in such a state that 
it may be dissolved, it now precipitates with the oxide of cobolt. 

Oxides of and Copper.— J have not been able to deter- 

mine whether oxide of poppet is soluble in anUnoma or not. It 
is certain that all those splutj^l^' which are generally regarded as 
oxide of copper in ammoiJl^are double salts with excess of base, 
1 digested oxide of copper in concentrated ammonia for eight 
days in a stopped bottle. The solution became of a light-blue 
colour in 48 hours, and it d^d not afterwards increase. A drop 
of carbonate of ammonia let fail into the liquor immediately dis- 
solved a part of the oxide, and made the lower stratiiin of the 
liquid of a deep-blue colour/ ' 

When an aminor’acal solution of oxich. of copper is mixed 
with caustic pottsh, the oxide of copper is precipitated in a few 
seconds, and if tbo quantity of the p sh is sufficient, it js 
entirely deposited in the form of a blue hydrate, vhich it is very 
easy to wash. When well washed, it yielded blue hydrate ot 
copper, combined with two atoms of water; it does not retain 
any ,ti*ace of potasfi. In order that the coppei may be perfectly 
precipitated' frpm the ammoniacal solution, much more caustic 
potash must be employed than to separate oxide of nickel — a 
circumstance which is probably, derived from cuprate of potash 
forming only in a liqffid which is saturated to a certain degree 
with hydrate of pptash ; it is more easily decomposed than the 
' nkcpfdte. ^ f. , - ; ' , 

4 , endeavoured to .take advantage bf these;: properties of oxide 
of copper to?determhie the ^tantity of copp^^ ip these analytical 
experiiheiils*^ The niethod wWch Ti)«cn aWys used to pre- 
cipitate mefalJic copper by ^rpn is |xlremely: bad, and always 
gives incorrect resulis:;j fo dp. oiie T^ahd, ^h^^copper is always 
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south-west, and the dip or declivity to the wlii<^ 4 n .Orps$ 
Gill Burn, in Alston Sloor, Cumberland, makes t^^^degi^sr 
15 miniates with the horizon, br nearly one yard in 27^^, . , 

Thus by their rise to the westward, they crop out and present 
a succession to the observation of the naturalist, and to the 
research and labour of the miner, while the ^ti'atificatiou has,^ 
as is observed, p. 92, been ascertained with the greatest pre-*. 
clsion by the multitude of shafts and workings of the le;^d mines/^ 
or. that each individual bed is ^anticipated and calculated upon 
with the greatest confidence. J 

Thus indeed a valuable series of rules are estalMisbed, which 
der mining here comparatively a simple process, and the. 
nnners of many j^.arts of England would indeed liave reason to 
if they could be tlr^s relieved of some of their greatest 
uncertainties. 

rht, work c^^nsists of ii preface— mtrod ction — the treatise bn 
the sections— -Oil mineral veins in — ^iist of lead mines — 

on me opening uiid working of rr‘ — uressing aru! smelting the 
ores. 

We shall make some remarts\u what occurs to us under each 


bead as worthy of ijolice. * 

Oi'llie oreAico, we have little^ say, Csxccpt with regard to 
one passage, wherein the author theory as the bane 

of geological science, charging it with having cramped the 
eftbrts of inquiry, and paralyzed the exei tiou of research/' 

Is not this rather too dogmatical and unphilosophical? and 
after all, is it true? We are not the advocates of any system, 
but has not an hypothesis often led to nvestigation ? Has not a 
favourite, and, perhaps, an absurd tlfegry often led to the collec- 
ti'Hi, the a' l-angemeut, and the record oi ^‘ cts, and which but for 
tliis we should n 4 wer iiave kno\.n? Can ;vlr. Forster take upon 
himself Jo say that tlie labours of De Saussure, Hutton, De Luo, 
\/orner, Flayhar, aud ^kivier, would nave be^^n what they are 
witlu^ui tl)iis stiuiulus, not to '^aention the tribe of other useful 
W'rifiiri-'i \sjjo have f'sceii < led *' nth by their more sjdendid 
exuuiph. ^ ^ ^ 

The fV.tis, mat the mind, as soon as facts are collected, tend^ ^ 
theori/e. ..nd the simplest deduction geology is often biit 
an lu^pcllujsis. Such language as the, above is, however, rather 
the fashionable slang of a sect , of geologists, and. we are rather 
sorry to see a practical man fall into it* , . 

The introduction had better have been omitted,, or Mr. Fors^ 
ter might have submitted it to some of , his mincralogioal friends 
who would have givehhiai a better ^da^sificatioti of stoned than^: 
that which disposes tjx^m into or otherwise,. 

The treatise 6n the .section is divided* h^to tWo,parts>, and th^'^ 
first properly and naturally the, upper bedi i^to cobsideri^, . 
tion, which are usually b^ed cdal ^asuies;, V * ^ 

The general description of strata ;vy%ibh it begins with!, , 
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c|early written, the more iraluable, as it evidently' results 

jlbm the author -s own knowledge, and ii^udes, therefore, some 
of those thinuter remarks for which we are always thankful to 
practical men. ;; 

, We are amused to observe a note added, p. 16, relative to 
Mr, W. Smith, which is an old acquaintance, having appeared in, 
almost the same words in various forms," and at divers periods, 
in the pages of the Phil. Mag. appended to Mr. Parry^s contri- 
butions., r4 , 

The explanations refer to the section, which is, neatly executed, 
and which, u&der the head of coal measures, includes 90 beds, 
occupying a total thickness of 361 yards. In these are found 13 
beds of coal, not reckoning such as are less than one foot thick,, 
and making an aggregate depth of somewhat more than 13 yards 
of this substance. 

The explanation itself is almost entirely composed of extracts 
from Mr. Winches valuable papers in the Transactions of the 
Geological Society. This mode of filling out a book we strongly 
reprobate ; in a new work the’ public have a right to new matter, 
and a reference to what has beer/.published is. sufficient 

Neither do we see the use of the number of tables of measure- 
ments of strata at different collieries, many "of Which are to be 
ffiund in other publicati^sg^c^n^ are after all but of little general, 
interest ; nor do we like^bting from Williamses Mineral King- 
‘dom a few tables of strata which are found to accompany coal 
in other parts of the kii;»gdom, which relate merely to White- 
haven, Derbyshire, and one ptace in Scotland. 

Thus in what should appear tp be a comparative view of coal 
stratification, no notice is t^ken of the immense depositories in 
.Staffordshire, Shropshire,*! or South Wales, nor is their most 
.vjEduable accompaniment, ironstone, at all notice^, or its relation 
as to position and so on, or where it exists. 

The second part of the treatise on the section, and which 
relates to the lead measurer^ begins with the following passage, 
w^hich we extract as a favouraWie specimen of the author^s com-* 
position : , , 

The strata which I shall now endeavour to describe is that 
part of the series which occurs in the lead district, comprising 
Berwent, East Allendale, and West Allendale, in the county of 
Northumberland ; WeardaJe, and Teasdale, in the county of 
Durham ; and Alston Moor, in the county of Cumberland* 
There are in this district two places where, three counties meet 
in otm point ; Kampgill Head, one mile south-west, of Coal 
and Caldron Snout, a waterfall oh the river Tees. At 
the ^rnibr of these places, the couhrifes of Ifdrthninbci^land,, 
and Durham^ form a union ; and at the latter, the 

f unties of Durham, y<^hshi.re> |pd Wepl^oi^l^nd. < 

This tract of cQant|;ji::tffi0ersr Censid^^bly4n;e 
^ance from that, in whipu coal Recurs so pleuk^^^ The.ieasy 
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Article XIV. 

Meteorological Table. Evtracted Jrom the Regisix'r kept at 

Kinfauns Castle, N. Hiitain. Lat. .56” 23' 30". Above 
the Level of the Sea 12i) feet. 


1821 . 

Mormiig, 10 o’clock 
Him hnght of 

a 

Even., JO o’clock. 
3ifan height of 

Mean 

icuip. 

by 

.Six’s 

Ther. 

IT 

Raui. 

No of 

Uain 

day^. 

Fair. 


Earom. 

Ther. 

Bairm. 

Ther. 

In. 100 

or 

Snow. 

Jati 

29‘791 

S 7-646 

89 7 ‘ 1 

36-908 

37-885 
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17 
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21 
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16 
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6 
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19 
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14 
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17 
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Article XV, 

Analyses of Books, 

A Treatise on a Section of ihe Strata from Newcastle-upon Tune 
to Cross Fel/y in Cumberland^ with Remarks on Mineral Veins, 
in genet al^ Ac. <^c. To which h add^d a Treatise on the Disco- 
vcri/f the Opsniingy and the ITinking of Lead Mines, with the 
Dressing andSmelling of Lead Oies. By Wcsl garth Forster. 
Second Edition. 181^1 . 

Xo country in the world has carried the art of mining so far 
as England lias done. Foreignefs \^ho have of late years visited 
our nnuiijg comities arc struck with our efforts, the successful 
application of mechanisuit and vvithihe regularity of system that 
prevails iu some districts; and yet v\lieu they inquiio for nii 
English book in which they niav find the^e tilings explained, 
and see their history traced, th^y aro suiprised to Icaui that 
their inquiry is in vain, unJ that except some obsolete treatise, 
or detached paper in a ‘journal^ o* in a Society's Tvanbactions, 
nothing of the kind existS^^r 

The title of the work now before us, whiclt we have somewhat 
abbrevialed, would lead us to expect that for a jiarlicular and 
for an impoi Unt district, ‘omething had now been done; dim 
though we may think that those vvliose experience is confinen 
to one country, should not attempt an ucoouut of luiiieral veins 
ill general, yet we readily r-^aiit that nothing would be more 
desirable than a record of the observations of practical men 
relative to those situations with which their (Knowledge is 
greatest. We wish, therefore, Mr. Foistcr had been guided 
more by such a rule, and we think that he might have avoided 
some errors, and have made a more usc'ful book. 

The pait of the country under consideration is a curious one, 
and is singular fov tlie number, extent, and regularity, of the 
beds, into which its stratification is cUvided, differing indeed 
auosl widely, though Mr. Forster docs not seem willing to think 
so, from most other mining countries, which set at defiance the 
accurate sections whic^i are such good guides to a Cumbeilaiid 
miner. . 

The upppr series of these beds contain the coal of Newcastle* 
and in the lower series which basset out from under the coal 
measures, are found the valuable leucl mining fields of Derwent 
ond Allendale, in the county of Northumberland; Weardale, and 
Tcdsdalc, in Durham ; and Alston Moor, Nanthead, and Cross 
Fell, in Cumberland. 

It is stated that the general rise or acclivity of the strata, 
winch is picfty well known to he iu this part of our island to the 
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The tin of Cornwall and Devon was reduced in quantity about 
this period by a great depression in price, but it may be esti- 
mated at 

3000 ions block and grain at ^10 210000 0 0 

The total value of these metals of the kingdom may, therefore, 
be stated to be : 


£ d. 

Copper 974736 0 0 

Lead t 733736 0 0 

Tin / 2 10000 0 0 


1918472 0 0 

To lh)s ought to be added tl ( value of silver, manganese, 
antimony, cobalt, zinc, but of. wduch no probable estimate can 
be made. 

So that the real propoi lion of Tu* mineral freasni es of the king- 
dom of this sort to assigned t he district winch Mr. Forster 
treats of, i*® about one-seventl^of tho whf le. 

Now as to its equalling or excelling in productivenevss any part 
yet disc<.\eredtin«tbe world, we might mention the value of pro- 
iluots of each of the thiee piinijjpal mming districts of Mexico, 
where ■we are told by Humboldt, mine only called Valen- 

civuia, yielded from the year 1771 to the time at which lie was 
writing the annual amount of 600,000/. 

Ihit not to leave our own country, it wdll be seen in Mi, Tho- 
mas’h short account of tho mines, ajipended to his excellent map 
of the prin(*ij)Hl mining district in Cornwall, and w^hich takes in 
only about 26 square miles, that thimines luthat space produced 
in 1818, .^6, 920 tons of copper ore, which being reduced into 
copjier lit a rntdium rate of nroduce, and then valued, would 
umount to o 16,6507. to which lie mentions, in addition for tin, 
41,\S80/. /valued in ore only, and this district not including the 
principal inmes of this metal), and wc have 558,636/, or just 
floublc the produce of all the Cumberland and Durham mines, 
and raised ma much smaller space. ^ 

In tli(‘ compass of Mr, Thomas's survey are mentioned (table, 

• p. 74) two mines, Dolcoath, and the United Mines, as pioducing 
the one 850, and the other 950 tons of copper ore per month ; 
these together would make 1780 tons of fine copper m the year, 
wortli 11 car 200,000/. VVe do not know what the produce of 
tliat extraordinary spot in Angiesea, the Paris mine, at its best 
time, may have amounted to, but we conceive that if the copper 
then raised in a year was valued at present prices, w hich* are not 
high ones, the money would be as much as tliat of a year’s lead 
of Cumberland, &c. 

Ill comparing individual mines with other lead mines, Mr* 
Forster uiiforiunately gives us but few data: he mentions, pf274» 
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Breconsike, as having formerly produced in some years 10,000 
hing^ of ore, which would bo 2250 ions of lead ; and, p* 232; 
Huclgill Bum mine, is stated to be yielding 9000 bings, which 
would be 2000 tons of lead. We have reason to think that the 
produce of this rich mine has increased and is now near 3000 
tons of lead. 

But even this has been exceeded by other lead mines, one in 
Hulkin mountain in Flintshire, the property of Earl Grosvtmor, 
produced within the last seven years 1900 tons of ore in a quar- 
ter ; which would be at least 5006 toils of pig lead in the year. 
And in the saifce mountain, in the late Eaii’s time, there was at 
another mine at one period 3000 tons of ore dressed and 
washed ready fur smelling. 

We need not pursue this part of tlie subject further : we have 
noticed it particularly because we are of opinion, tliat writer^ on 
such subjects, who have it lu their power, would render tlieii 
books iiselUl and interesting, if they would register fads which, 
by aftbrdiiig just comparisons, would lead to great additions to 
our statistical knowledge, the iinportanei^ of winch is so ob- 
vious : and further, because erro r., such as we have noticed, 
are copied and distribut'd by other wmiters who quote them 
without being able to jjudge as to (he real state of the case. 

The great peculiarity^\,thi * country undoi consideiation, is 
a stratihcatiou sinkiiiglyufuforni lu its arrangouient ahd con- 
taining an extraordinary nuiubci of bt^ds, whicli with unbroken 
continuity, prevail over a large extent of ground. Some of 
these beds are peculiar tor the rich state of the load veins that 
traverse tl^em. while others above or below, though enclosing 
tile same veins, have produced little or no metal. 

A table exhibiting thfj r^Jalive productiveness of these beds, 
or a s<»ction in wIiicTi by a figure the proportion of lead m each 
might have been shown, would have been a Very interesting 
thing. We mean of course, that all that could be thus exhibited 
would be an appioximation to the truth, which might, howevti, 
have been collected from the experience and opinions ot tht 
best miners. Mr. Forster tells us that the great liineslono, which 
appeals to be *il yards thick, “ (p, 103^) has been nearly as 
productive of lead ore, us all the other strata taken together.'’ 

The whole number of beds enumerated, which he bencatJi 
the coal measures, reckoning from the deepest stratum of that 
series, down to the red sandstone, amounts to 148 ; and ot 
these, 122 are classed under the head of lead measures: they 
consist principally of plate or shale, hazle or gritstone, and 
limestone, alternating with eacli other. 

It appeals to us from Mr. Forsteris notice of the diflerent 
strata, thgt lead ore is not found abundantly touch under the 
tuft or water sill (a tender irregular gritstone) tying immediately 
under the great limestone, and the 38th bed of the series, —but 
this important fact, if it b^ so, is not explicitly stated. 
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and natural undulations of the surface in the neighbourhood of 
Newcastle become exchanged for more rugged and alpine eleva- 
tions ; the fertile valleys of the Tees, the Wear, ano the Tyne, 
are greatly contracted in breadth, aiid separated by sterile and 
desidate mountains, whose summits for a great part ot the year 
aie covered with snow. 

Among these mountains are distiibuted the various 'valuable 
lead mines, which constitute so large a jvart of the mineral 
treasures of Great Britain, amj equal, if not excel inpioductive- 
ness any yet discovered in tlic world/* 

Here we must stop our quotation to remuid Mr. Forster thai 
he is not writing a poem or a romance, but that, as the author 
of a book which may be hereafter lelerred to for facts, he ought 
to have been more careful. le advancjiig so much, he 
should have inquired, and a veiy sligiit research would have 
informed him better. 

That the lead mines in question can iomi so large a part of 
the mineral treasule^t of Groat B "lia as this siutence would 
imply caiiuoU be xn if the iron, the cojiper, the tin, and the 
lead^ of otlici districts be for a^muiaont considered. 

But as * directness of facts is of the first value in works ol 
this kind, and to*statisticul inquiiers is most important, we 
shall do oui best to show how ills »patjrfr stands 

Excluding the iron from oui acdtst^it, although both that and 
coal are mineral treasures of the \ory lirst impoitamie, yol they 
are not derived from veins such as Mr. Forster had lu liis view ; 
and, secondly, because we do u^l know any good estimate oi 
the value of iron in this kingdom. 

We shall coutiue ourselves ihcujfo the jiroduce of the true 
mines of the metals, of which accouifts may be jirocuied. 

Wo will first state the proportinu of lead which these mines 
produce compared with that of the kingdom at large ; and though 
from documents before us, we should have ranked them higher 
ill this respect, yet we must of course take Mr. Forster's account 
to be correct. We wish tlhit instead of a short average of the 
quaiUity of load on* raised annually from 1800 1821, he had 

given ay tables of each year's produce. Such tables would be 
very interesting*, particulaily when compared vv ith prices preced- 
ing or succeeding changes of quantity. 

^Vo have, in the following statement, added two columns, one 
in which the ore is reckoned in pig lead, according to Mr. Fors- 
ter’s rule 5 and the second, in which the value ie stated, taking it 
at per ton, its probable value when smelted and delivered 
at (he usual places of .shipmirnt ; and wc shall reckon (he value 
of the metals from other districts in the same way. 

Mr. Forster states the average annual produce ending with 
1820, p, 420, os under : 
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Bings of ore* Tons of pig lead. Value. 

^ S. 


Teesdale Uiiines 

8000 equal to 1778 

. 42672 

0 

0 

Weardale ditto 

17000 ... 

. .. 3777 

90648 

0 

0 

Allendale ditto 

8000 .... 

... 1778 

, 42672 

0 

0 

Alston Moor and Cross 






FeU 

19000 ..., 

... 4223 

.. 101352 

0 

0 

Dufton Fell, Dun Fell, 






Silver Band and Hil- 






ton mines in West- 

' 





moreland • ...... * 

1600 ... 

. • • 333 

. . 7992 

0 

0 


53500 

11889 

286336 

0 

"o 


We will next state what we believe, from good authorities, 
and for some of which we can vouch, to be a near approxima- 
tion to the quantities of lead produced in other mining districts 
in the kingdom. 

Tons of pig lead. Vol^^e. 

jlB s ii 

Yorkshire • . 4900 ...... f07()00 0 0 

Noith Wales aijd Shropshire ... . 0000 144000 0 0 

Scotland 2000...*... 48000 0 0 

Derbyshire. . 5000 120000 0 0 

Devon and Cornwall . .... 1200 288(*)0 0 0 

19100 448400 0 () 

11889 285330 0 0 

19100 44R40() 0 0 

30989 73373() 0 0 

Here then we find that the mines in questiefn produce about 
four-tenths of the feud of the kingdom, a large proportion cer- 
tainly. We have still to estimate the extent of other miliprul 
treasures, limiting ourselves as we have before mentioned. This 
catx be done from more certain sources, and Mr. Forster would 
find accounts of the aqnual produce of copper and tin in (Jorn- 
wall lo a certain period in Dr. Price’s book on the mines of tluifc 
county, and lie would see it also continued to the year 1810 iu 
Rees’s Cyclopedia, The quantity of copper made in England 
is likewise published every six mouths when the East India con- 
tracts are made, and may be seen in the Cornwall newspapers. 

From sources of this kind, we are enabled to state that the* 
produce of copper in the kingdom, was in 1820 as under : 

^ 5 .. J, 

Cornwall ........ 6915 tons fine copper ^112 774480 0 0 

Devon, Anglesea, 

^Staffordshire, &.C. 1788 ditto 200*256 0 0 


Thus it stands as under : ^ 

Alston Moor, &c. 8cc , 
Other part^ of the kingdom^. . . . 


8703 


974736 0 0 



1822 .] On a Section of (he Strata, ^c. ^ ^425 

As according to the statenieut that the great limestone has 
produiJed as much lead, as all the others taken together, and 
as this bed is 21 yards thick only# wo may leckon^ that very 
productive ground is Hmilccl to a $puce oi thickness equivalent 
to the double of this, or about 42 yards, or in the language 
most usual in the English mines, to about 21 lathoms, 

This will doubtless appear very eJi^traoidiiiaiy to other miners, 
who know no such limit to thoir operations, and who see thiu 
veins iich in the metals, to depths that arc only limited by the 
power that 1ms as yet been, apn^lied. to cany on the opeiaOoiw 
by which mining is pursued. - 

’ The actual thickness of the bed'«, which ar<r productive of 
lead m various proportions, however, appears to ho about 225 
yards, or 112-|r fathoms, as we infer, from a passage in p. 2J2, 
where it is saict that they aie those that me b( tween tlie giiud- 
stoiie sill, and the five fathom hnicbtouc; and which, by leler- 
ring to the section, we find occitp’' "be above f^pace IJnt luno 
is then, as above shown, one half valiu' contained ni lO-J 
fathoms ; and the other half, occupying 102 fathoms, would bo 
of course better if it were also comprised m an equal ‘^paco, 
and making together, as wo have Uited it, 21 falboms. 

This is a small cj*' * auce of woiiw.ible grouinT, and it must be 
lioh indeed tv) produce what it does, eithe^ lu the number and 
extent ef ihe veins, or in the 0^4*- *m which these veiiib aie 
replenished with oicSv 

Ml. Forster has, m the &am<» page ( 212 ,) quoted Mr. Price, to 
show' that the richest j)arts of thip f'oinwall strata aie, for cop- 
per, from 40 to 80 fatliopis deop ; and for tin from 20 to 00 ; 
which would make it appear, that in othei oountriesdhe motali- 
feroub parts of the rocks were iilsfr Jiinited 10 ccitain depths. 
Why has Mr. Forster referred to au authoiity wuttcii bo long 
ago, and when«piobably such a notion did prevail, but which is 
certainly not fiue Y Thcie are many recent accounts of tlie 
mmcb ill Cornwall, in papers in tb<=* Geological Transactions, by 
Dr. Hcrger, by Mr, JmilJips, and others, and there are the bt‘c- 
tions before memioned by Mr, Thomas, by which it will appi ai 
that the rocks in Cornwall aie not divided ink) strata, m the 
sense the woid is used Mr. Forster's book, and that copper 
•ore is found at all depths to which the powers of man have 
been able to follow it, and that no indication has presented 
itself by which it can be concluded, that it may not yet bo pur- 
sued further, and by a continued application of the skill and 
eneigy which make the Cornish mines so remarkable— ^omc 
of them being already full 200 fathoms under the le/el of the 
sea. 

The account of the curiously stratified stale of the district, 
exhibited in the section, is followed by some tables of stiata in 
other places, as at Arkengarth dale, and fcJwalc dele m York- 
shire ; and also by a lorfg extract from Mr. Farey's works, with 
Series^ yol. xxi. q 
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'Tespeot to the rock^^ in, Derbyshire. The inference which is 
intended to be dra^ from all this seems to be, that the beds 
may be identified in aU these different places. In our judgment^ 
there is no ground whatever for such an opinion; but the gende- 
mon of the north are so pleased with the accurate way in which 
they can calculate on coming to a particular bed, that they are 
very apt to imagine that their rules would apply all over the king-^ 
dom, if people would but understand and use them. 

Now m Arkengarth Dale are the chert beds, which aie not to 
#be found in Mr# Forster’s section^ |nd the only coincidence 
aeems to be a bed of limestone of 12 fatlioms thick. 

Before we to Derbyshire, there arc mining fields not men- 
tioned, such as Paitly Bridge, in Yorkshire, where, on Greenough 
Hill, it is limestone from the surface to the full depth of the 
mines, say 50 to 60 fathoms, and on the other side of the town, 
some extensive mines are in gritstOAie only. At Grassiugton 
Moor are a few beds of meiallrferous gritstone alternating with 
plate, and under these is limestone already proved to a groat 
thickness, and of unknown extent in that respect. 

As to Derbyshire, it appears to us that in no place is stratifi- 
cation more irregular, nor do pretend to understand Mr. 
Parcy^s arrangement of it** parts, but it may be obsei ved that on 
the western edge of tlm county is one of the* deepest mines in 
“England, we mean Eot'bmaucf’ that is carried to the de}>th of 
225 fathoms from the surafct;, and nothing occius all the way 
down but limestone. The toadstouc beds, we believe, ought to 
be there, but unfortunately they are not to be found. Mi. Farey 
calls this limestone, shale limeltone, but that is only true m part. 

The fact is, that no rules for mining in one country can bo 
laid down as fit to be followed implicitly in another, and that a 
simple detail of things as they are, is what we think should be 
aimed at by authors of such woiks as the presenf. 

We object also to hwelliag out a book by long extracts from 
other authors, and iu particular we do not see why the account 
of the lliittoniau and Wcrneiian theories should have been 
transplant'd from Dr. Miller’s edition of Williams s Mineral 
Kingdom. ^ 

Having noiv gone through the and most important part of 
the book, the treatise on the sections, wc must close our obser- 
valiom for the present. Z. 
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ARTICtt! XVL 

Proceedings of Philosophical Societies. 

ROYAL SO(!IBTY. 

Jan, 31.->-Ob<!ervatioii8 on tbe Lengtli of the Second’s Pen- 
dulum at Madras, by John Goidingham, Esq. FRS. 

Feb. 7.— Accoynl ofaiiAsaemblage of Fossil'Teelh and Bones 
belonging to extinct Species of Elephant, Rhi^oeros, Ilippo- 
potatous, and Hyeona, and some other Animalaroiscovered in a 
Cave at Kirkdale, near Kirby Moorside, Yoikshiie, by the Rev. 
W. Buckland, FTIS. 

Feb. 14.— Mr. Buckland's paper was continued. 

, Ffft. 21 .—Mr. Buckland’s paper was cnticluded. 

Tliis paper gives a detailed a’coount of an antediluvian den of 
hya»nas discovered last hummei t Kirkdale, near Kiiby Mooi- 
sidc, in Yorkshire, about 25 nnk north-east of Yoik. 

The den is a natural flsijure or cavern in oohtic limestone 
extending 300 feet into the libdy ot the solid rock, and varying 
fiQtn two to five.Oet in hoigh* and bieadth.* Its mouth was 
closed with rubbiMi, and oveigiowu with grass and bushes, and 
was aecidentally intersected wliL^kiiig ot a stone quariy. 

It IS on the slope of a hill abmitlOO feet above the level of a 
small river, which, duiJli<> great p.u( of the year, is engulphed. 
The bottom of the cavern is imaily horwoutal, and is entirely 
covered to the depth of about a toot, with a scdiiucnt of mud 
deposited by tlie diluvi in wateis.. The suifa* e of tjiis mud was 
in some parts ontiiely covered wjl^ a <iust ot stalagmite; on 
iho gieater pait of it, there was no stalagmite. At the bottom 
of this mud, the floor of tht cave was covered from one end to 
the other with teeth and tiagiheuts of bone of the following 
animals : hyaena, elephant, ibinoceios, hippopotamus, horse, ox, 
two or three species of dt or, boar, fox, water-rat, and birds, 

Tlic bones are for the most part broken, and gnawed to pieces, 
and the teeth he loose among tlie hagmenlf^of the bones; a 
very few teeth remain still fixed lu broken fragments of the 
jaws The byama bones aie biokoii to pieces as much as those 
of the other animals. No bone or tooth has been rolled, or in 
die least acted on by water, nor are there any pebbles mixed 
with them. The bones are not at all mineialized. and retain 
neatly the whole of Uieir auimal gelatin, and owe then high 
stale of preservation to the mud m which they have been imbed- 
ded. The teeth of hyeenas'arc most abundant ; and of these, the 
greater part are worn down almost to the stumps, as if by the 
operation of gnawiog bones. Some of the bones have marks of 
the teeth on them; and portions of the fcecal matter of the 
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aos^fera heiafepJiero; four Of tbemt'die hyeenk, elej^ant^ir^iao- 
-cerosj and bi^opotaiiius, bi^Otig to species ttbat arenoiir'eikstekkt, , 
and to geoetptthatiiiire eyelhsively-iii warm ciimatesy. and wlach-; 
■are .^,nd asaooikted togetfe ■aniy in tbe sdiithern portions of’ 
Afri^s^-near tbe Cape* It is. certain rfrona the evidenoe afforded 
by interior of the den (afticfi is.of tbe s^e kiadvwith ttot 
’ janofdfed by the*ruins of Ueroulaneumiiwid PdC%>eiiy that all tiifese 
.animals. Jived- kiad' died' in Yorkshire, -,’in the -'period immediately 
iwficeding the deluge 5 and a; Bimi|iir conclusion may’.'be drawn 
.,w^ , respect -to Engteihd generaHy, knd to those other extensive 
legioas of .the ndrifabm hemisphere, where dm diluvian gpa?iel 
con^ds the' remaius'df mmilani^cies' of animals. , The extine* 
fiffissH. hyaena most nearP^'s^j^gBibleS that Species Which now 
mhadrits the Cape.^ whose teew are adapted beyond those of any 
othm'.fanimal to thepurpose cd' cracking bonesj and whose habit 
it is' to cai'jy home parts of its mey -to devour them ih the cates 
<sfj:yhdto which it inhabits; This analogy explains the accnmu- 
latioavof*h<^ bones iH'the den at Kirkdaie. They were carried 
in- fcsr<tbod b^ the hysensiS ; tjfe sm^er anima^, perhaps, entire ; 
the- dagger ones ’piecemeal 5 h>r by '1^ other means could the 
boneS :nf such large f^hnals as the elephant and' rhihbceros have 
■ anwed at ^e inmost recesses tc^-so .kmall a hole, unless rolled 
■tkidfei^g^ whter in ^ich iWsse, the angles wouldhaTeheea- 
iijwbyafeftitibn;-, hut they are not* 

'*™iDg fiiom the p^portioas of the, remains- how found in the 
e ordihmy/ood of the hyaenas -seems Ih. have beea oxen. 
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{Spontaneously, ov having fallen in, or been tliifttvj in by wat0r,ot 
with any other than that of their haxing bei u dra^d in, either 
entire on piecemeal, by the beasts of prey wLo^>e oeii it was. 

Five examples are adduced of bones of the sunn' animals dis- 
covered in sumlar caverns in>Qther parts of this count ly, vi?. at 
Crawley Rocks near Swansea^ in the Mendip Uilh at Clifton, 
at Wirkstloith in Derbyshire, aii<i nt Oresloii near Flymonth. 
Tn some of these, there is evidence of the bonc'^ ha\ui;> l)eea 
introduced by beasts of pR'y ^ but in thatf of Hutton llill, in i)in 
Meiidips, which contains rolled pebbles, it isproteble they \vct< 
washed in. hi the case of open lissui'es, some have fallen n*. 

A comparison is then umtituted iHt'ween the<»p caverns m 
England, and those in Germany described by Uosonumller, Esbci 
and Leibnitz, as extending ovei a lra(*t of 200 leagues, and con- 
taining analogous deposits of the bones of two e\linct specie*^ of 
bear, and the same extinct species of hyaena that occurs 
Kiikddle. 

Jn the German caves, the bon* ^ me in neaily the smiie state 
of preservation as in the Bng4jph, and are not ui entire sskeletouK, 
but dispersed as m a iliamel house. They aie bCfS'teiOil all over 
the caves, sometunca loose, so etimes odheii together by 
stalagmite, and foAuung beds o4 many in thic^vncss. They 
are of all pints ol the body, ands^^jgunnais of all ages ; but are 
never robed. With them is found a quantity of black earth 
derived from the decay of ommal flesh ; «uid aho in the newly 
discovered caverns, we find do^</iptions of a bed of mud. The 
latter is probably the same diluvial sediment which we find at 
Knivdulc, The unbroken condition ol the bones, and presence 
of black animal earth, are consist oftti with the habit of bears, as 
being rather addicted to vegetable than duimal food, and ui tins 
case, not clovoi*riug the dea<t individuals of their own species. In 
Ihehyspna’s cave, oh the other hand, where both fWi andbotiOwS 
were devoured, we have uo black earth ; but instead of it 
we find in the album giu'ciun, evidence of the fate that 
attended tJie carca&es and loftt portions <d* the bones wIiok-i' 
iraguicnts still remain. s 

Three fouvlhs of tlie total number of bones lu the Gerniau 
* caves belong to two extinct Bpecics of )>enr, and iwiMhirds of 
the remaiudor to the extinct hymnaof Knkdale, There are also 
bones of an animal of the cat kind (resembling the jaguai oi 
spotted jianther of BouUi America) and of the wolf, fox, an » 
polecat, and laiely of elephant and rhinoceros.’^ 

The bears and hymna of all these caverns, as well as the 
pliant, rhinoceros, and hippopotamus, belong to the «amc extnu t ^ 
species that occur also fossil in the dihiviau gravt^l, wlnmce *t 
follows that the period in which they inhabited thebC regions 

* M . UosewnmUop ^liowh that die hem not a»ly lived and died, but were ako 
in the same CAveWb in which tW honeji have thus a&ciinmlatcd, and tliv 
conclusion t<diows troin the facts observed in the cavo in Yorkidiire. 
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;3^fo».-2,. i^Jt.-T—A' lettei^fipcHn ^i-'Brieslak on Ae Gypsum of 
Mdhte Sea^o wa<, read* I *7 ,•.■'• '’■ . ■ 

■Hie. gypseous deposit of ^oote/^ano .is' covered by a bed of 
yeJuQw atebaceoi^ ipirle, • pinflye feet in depths iit which 

me'lbnnd msmy rounded ma^es 6 f tW same taarle , 5 some large 
irrej^^ar cj^stale assuming the rhoniboi'dal form of gypsum/|nd 
a thin layer bed of whi^iim contact gypsum of a Scaly fcdiated 
fracture. Under this iitarli^J>edi -sulphate of lime appeaife in 
horizontal layersj varying in thSckui^Bs from, two or: three inches 
to three or . four feet ; and ; . interrupted ib many places by thin . 
slaiata of grey schistose made, ^ith yeiuS'- oMbrouS aUd granular 
gypeum. 'Ine sulphate of lime'- is penetrated. with a bituminous 
jpatter^ of 4,dbmpact, gi aftplar, or foliated of , fibrous fexture, and 
for the most part of a grey di#)ur, . but sometimes approaching to 
bla(^, which sometimes exWes by;, percussion or fiifition. The 
gypsum of this iq^uarry is^ very, veiri,arfi able for the gyefit number of 
vegetable remains 'which - it , contains ; ; but in general, the 
iippressions.nf the leaves are ,sp..niuch brokpn,, and the stalks so 
irregularly dispersed^ as to ..render; if. difficult to determine the 
gpfipm tp which they beiohg. . Prdf. Mbritti; however, disco- 
v^rhd amnhg th§aj;;^*e leayes of the :salijojtie^ea,-of the viscnm 
album,- andnfthe acer platanoides, plants .which at present- may 
be found growing ip, th® nuig^ourhood of '^e quarry. . ^ ^ c 

•‘£^, GbSeryutlb^ ofi the Spieoies* of Belemmtes eall^'Fiislform, 
qdlPosuils foffhe Csmtus Tnfie,;' andUpn thfiUspercul^’ bftheFoB- 
'’sil-iichim,”ifoy Mt.,'Gumbedand>“.weperead\V\ ' . , ■ 

, PK)pira,.<}l0se exi^ip^inn.of numerous ^pedimnft^.^f ^hdem- 
tflf.v,Stincfibpme'<^l^ryi'-i]^rd)dHdbj; .m-^dsubefiter- 
sfii^ and .^.pefci^, pf sq^anargejdbes c^lbe f«rf,%tm^pepies, ■ 
Md; v«bhb!e|^and ma3#d :tp’.,dmcpyfir ifi^t 'Ifi^e ;bbdies 4ere 

onl^ jhp' ' TOtedbf of .jmiS^cted % -a 

cylinder, wiw the alveplus 'tfiatbelpfi^d to-iWamalifist chambet;; 
and in onp.i|pecimeaDk fie ol;i»rvedia.%i|mm:|ffl^S!d[e %nied , 
the .apex of:tu« p;^fi^,pn(l^|he **|Be of|pa-1»d^^fe, and of 




1822.] Oeotogictil Soctefy. 28t 

which he had “bofore Temarked some tracer in the Oxfoidbhire 
specimens* 

In the out made for a new load to ascend Chiton Downs from 
the Hot Wells, Mr. C. met with a specimen of one of (hose 
stones which have been geneially tefeired to the Cactus tribe ; 
and in wj^h a part of one of the SiiJlj^posed specie ^ or leaflets 
was tn s^^but bioken off about a quainter of an inch from the 
base of the depressed pustule, with which, howevei, it exactly 
fits. * , ♦ ‘ 

Among the specimens of echinus in Mr. Cumberland’s collec- 
tion aic two Speciq&> vi7. the osculentus, cMid the Sioidiform, both 
of which exhibit opeicula sUu, and anothei m which the mte- 
nor With a cell to receive it when withdrawn, is m diift st. 

Da. 7.~The reading of M. de la BecheV Observations on 
the Geology of the Coast of France/’ was c oncluded 

From Fecamp to Cap d’Aiitdti, the cliffs are composed of 
chalk with flints, containing the i nal fosoils of the same chalk 
in England. From the latte i point, «imilai shata lesting oa 
gieen sand extend to bevond J^he Chiiteau d’Didief, when the 
^and disappears 'Ihat poitiou of the iiiteiioi whnh is bo) ndrd 
by the coasts of lb', sea and he , consists o! nalk covcicd 
geneially by flint <^1 ivek % ^ 

The gitcii sand loans tlie of the chfl is he aes 

CauviUc, whole It appeals to lesl m mul conkumug giean 
v?a)th \t Cap de la llovi, an Infeaoi lx d of non sand, (un- 
taiiung mica and silicious giaiu ^ nnd ovcilyuig blu inaik and 
mail stone, becomes visible Tins gietn sa*ii contains abun- 
dance of ak yonid, tchimtes, and otlici oigan ( ie»n iin^ 

At BrncivilK, the gieeii sand Wanting biu iJie Vachts 
Noius ClilK between Villeis <ni lM(i and Dncs ne c ipped by 
it, and it thcit‘ rests jiatlly upon coiai lag, and paitiy upon 
oolite beds above a thick blue clay, coiiespundiuG m cliatader 
with thi Oxfoid clay, and contains a variety of 01 cinic lemams, 
amona which aic some lemarLable aicyonia that luve been 
desciilicd and hgmed by M. J^amouioux Inhnd, thepKvathug 
lock, i'' a loose sihciuus sand, containing uod4lc % of blue lune- 
stoiK, ui tbeii, dispersed ni layeis. Neai Lisieux, a thick 
^sliatum of whitish soft < alcaieous sandstone, contaiiung gieen 
ottith, IS quained undei it foi the puiposes of building 
Thi blue mail and marlstone which iise'i under the non oiiul 
at Cap do la Ileve is composed of mail and aigillaceoii^ hniestoiu* 
m alternate layers, and has so much the aiipeaiance of blue h is 
that it has been miste)kea for it , but an exaininahon of Heugue- 
Ville Cbfl shows it to lest oif the oolite foimalion* At the hiiU r 
place, it IS about 160 feet thick This stiatum <'ontams the 
fossil ciocodries mentioned a« found at Havre, and doftcnbodby 
M. Cuvier. 

♦SoiiK' tiace^ 6f Portland beds aro/>bsei\able above the coral 
rag at llengueville cliff. Tho lattei contains numoroua fossil 
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oprals, 6cliimte», &mC Bclyw stratum appe^ir m tlip under 
part of ilic bjill bet\>een 'fonguiss ami BeiurviUe, but the best 
j»cction IS a&nded by thft \^dches i^oires cliff*., wheie the blue 
juail or clay, coin' mits geological pobitiou wxlh tlig O^foid 
cldy, attams tlic tliicknchs ol about 300 feel. It exhibits vanous 
orgatuo remauis, among which are a fossil ciocodilc de&cnbed 
by Cuviei, bones oi the pltsiosauius, a fo&sjl ff#, sept ana, 
i^momtes, ^ 

From Bivch to St, Come, the cjoa&t is flat and sandy, with the 
axctptiou of some low cliffs of foiest maible between Lyon and 
X«uc. Fiom Come to St* Lament, the caicaieous sandstone 
wiAb cheit seams that actompcmit*! the infenoi oohtt, is «ten 
forming the top of llie cliffs, using gradually to the Tvestuaid 
fai as St. Honoiine, and thence asctndmg to the IMNW* 
From VierviUc to Giand C amp, the entire cliffs au composed of 
calcareous sandsioao vuth cheit , and the blue bos is conse- 
quently below the level ol the sta 

The uifeiim oolite may be tiaced inland lu a south-caste dy 
direction liom between Maisy and Isigny, ui the ueigUbouihood 
of Bayeux, \slieie it appeals to »cst upon quartz oi giavtl beck 
ol the new red caudslono foimation Fiom Bayeu\ to within 
thiee or lorn miles taMward ot Villeis, it u tc upon has , and 
from thence upon aigifiwccoasilate and gicjwacte to b< twetn 
Thuiy-Hai court and Si. Lefutent de ( ondcl 

The fiist appeal ante ol the has eastwniil ou the coast 
between St* Come and Anoinauche, undci tUe cakarcoi s •^ancU 
siont with cheit seams* Frohi home to bt Honoiine, the has 
occupies the lowci pait ot the fliflb* At the latlci phcc, it 
foimsacane, and dips disappoaimg to Ihe W of ht 

Jbamtni In the mtenor, it may be tiaced in a south-easteily 
dncction irom Isiguy to Villeis, and beyond, a small poition of ii 
is found ic'>ting upon argillaceous slate, until it oecomes Indcleii 
under the infeuoi ooliU. Between Isigny and Caieuton, and 
betuceu Caieiiton and the iieighbouihood of Leslie, it consti- 
tutes th( clciated ground bthiud the alluvial flat which scpaiatts 
the lulls fiom the sea, and extends a consideicible distance into 
the inteuoi. At the last mentioned point, it itsl^ upon the new 
red sandstone formation which appeiis ou no otliei poiiioti ol 
tlie coast. The has of this part ol Franoe piccisely icstmbles 
-^t of the south of England, and coniams suaflai organic 
remains* 

In the department of Ct.lvados, giavcl beds, compo«^ed of 
rounded pebbles of quaitz, constitute the most abundant #»tiata 
of the new led sandstone loiraation,* being associated with beds 
of sihcious sand, of a whitish colour foi the most part, and occa- 
sionally lomed with red mail. 

From Bayeux to ViIlcis, the has rests upon these gravclbedi?* 
In the dopaitmout of La Manche, the now red saudstone occu- 
pies a cousideiable tract of country m the vicunty, and to the 
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south-east of Cswrenton. Al St. Jean, it resis upon argiUacecmfe 
slate, and to the westward iu neighbouiUood of St. Vaaat^it 
is found in a siinilar position. At l.itry, in ilio department of 
Calvados, it is suppoited by the coal measures. 

The lop of the Brug^re de Crecy, on the road fioni Coml6 
sur Noireau to Caen, is formed of a conglomeiato oonsistiug of 
rounded quarts nodules, from the size of a poa to three or Four 
indies m diameter, agglutinated by a hard red avgillo-silicioue 
cement, and resting upoq nearly vertical strata of argillaceous 
slate and greywacke, of whidi, part of the mountain is ( omposed. 
TiTeav Hi. Baurent de Condel the same porphyriti#. conglomerate 
rises through ihe oolite formation; ond it is visible between 
Valagues and St. Vaast. It bears a stijVing resoinbliince to that 
associated with the now red ^audstone formation iu the neigh- 
bourhood of Exeter. 

Al Litry, ESE. from Boyeu'^, coal measures occur, lesling 
upon argillaceous slate, and occiii mg an oval space about 1 700 
yards fiom E. to W. and 8h0 yaiib fiom iS!. to S. llie direc- 
tion is E. and W. and the dip 22^ to N, In general, the quality 
ol the beds k indifferent ^ 

At May, between St. Laurent Condel aiukC *,mi, the com- 
pact sandstone that •> found outlying tljie traiibitiuu hmcslone, 
and foruiing pait of a largo den^jkiion^u the oolite formation, 
bas the aj peaiauco of old led sanoltonc. Ihe beds vary much 
in thickness, are sometimis micaceous, and dip 45^ to the N. 
Between Centaux and Langauie rk a similar stratum appears 
resting upon quartz rock near the*k i mentioned spot. 

The general character of the quartz rock that occurs in the 
departments of Calvados and La JJdjinche is that ol indurated 
feaiiflstone passing in some mstauces into coimnon quartz. It 
is found m bed^ \aryiug from two to eight feet in thickness, amt 
resting on emdi other; the colour passing from wdnte or whitish 
grey to a red tint. The denudations in tlu' oolite formation in 
Ihk distiict are formed wholly oi m pait by quart/ rock. Be- 
tween Toiirvillc ami M ouch aim ille in the road from Villeis to 
Caen, argillaceous slate and greywacke are obe^r'ted resting o« 
this rock, and dijiping with it at about an angle of 45"^ oi 5(r to 
jlhe n(>rth. At Falaise, the quaitz rock is intersected by similar 
strata, and ui the countiy between Valogues and OherlKmrg, 
particularly in the mountain of Le Roxile, which rises behind the 
lattci town, the same appearances arc observed. In the quartz 
rock of Le Houle, cylindiical bodies, like those mentioned by Dr, 
McCulloch, as arising iu the quartz rook of Glen Tilt, are occa- 
sionally fo'uid* • 

Of the south-western part of the department of tJalvados, a 
considerable pait is formed of argillaceous slate and greywacke, 
extending in a line which passes ne nly W. fiom tlii neiahbottr- 
hood of rerrien to Litiy, in a soutli-eastevn direction to villcrs, 
and ESE. to Croix, whence it runs to the SE. and crosses the 
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itQad from Pont d'Onilly to Falai^e, The greywaOke is not very 
abundant among the argillaceotia slate» but may be obserFed in 
several places^ v < 

In the noriVeastern part of the department of La Mpche> the 
slate is m general of a similar character to that found in the for- 
mer department. 

At St. Vaast and Reville, the slate hills suddenly terminate 
upon granite, which resembles in its characters that of Dart- 
moor, hke it containing large crystals of felspar, sometimes as 
mneh as two inches in length; and varying in colour from a 
grey to a lighi^red tint, according to a change in the colour of 
the felspar. At Reville, the granite of thO coast has a tendency 
to split in two directions^ cue E. and W, ; the other N. and S. 
and to fonn large blocks, of which the angles ate not right 
angles. The granite of St. Vaast and the opposite island 
is split into similar ol>ii<juo blocks, and the fissures are 
in the same direction. At St. llouonne, a grey granite is 
found, of which that in the neighbourhood or vine may be 
deemed a cemtinuation. 

On the coast of Calvados thelo ar*^ the remains of two sub- 
marine forests ; one, ranidy, between Renerville and Villers sui 
Mer; and the other opposite St. Lament, whose trunks and 
branches of trees cros'^ eadwither in cvciy duection,^4ind the 
general appearance reseuilnfsvoiy much tliat dcsciibed by Mr. 
Horner as occurring on the <oaU of Soincr^etsliiie, n<*ar the 
river Parrot, except that the trees au' moie fully decoinjiosed, 
being used for manure by the" countiy jiooplc ot the neighbour- 
hood. 

From the preceding accjpfuit it wilkbc seen that the rocks of 
this pait of the coa^t of Fiance coirespond in position, and vciy 
generally iuslrnctiire and organic remains, wiih^similar rocks on 
iho <J0as1 of England, being probably the continuation of those 
which appear along the coasts of Dorset and Devonshiie, and 
the Isle 01 W ight. 

A paper was read on A Freshwater Formation at liordwcll 
CUIIi Hampshire, and on the subjacent Beds fiomllord well Cliff 
to Muddrford. Thomas Webster, Sec. G- S, 

fu this paper Mr. Webster staled, that having very receuJy 
examined this coast, he found that Hordwell clitt* was not formecl 
of tlie London clay as was generally supposed ; and as he had 
stated from the accounts of others m a lotmer paper published 
iu the Transactions of the Geological Society; but that it was 
composed of beds analogous to Uie lower freshwater formation 
of the Jsle of Wight. Under these ^beds, which dip to the E.is 
another of white sand, and below thi^ in the next cliff to the 
W. appeara the bed similar to the London clay, and which con- 
tains the well known fossils published by Bmuder. This forma 
also the interior part of apart of the coast still further to the W. 
called the High Chfi*, which reaches nearly to Muddiford* 
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This series of beds, being simdar to those on the opposite side 
of the Island at Headen Hill, tele of Wight, is conaidered by 
Ml. Webster as dftbrding a strong con6imation of the opinion 
he had formeily advanced relipecimg the extent of the Isle of 
Wight basin. 

Mr. Webster also enumerate^ seveial fossil fieshwatoi shells 
which he found at Hoi dwell Cliff, and among othci icinams is x 
fossil capsule or seed vessel. 

Jan. 18, 1822. — The readjingpf A Descnption of Specimeu«^ 
collected on a Journey fioin Delhi to Bombay/* by B. Fraser, 
Esq. was concluded. ^ 

The distance from Delhi to Bomb^> is about 720 English 
miles, but the authoi's deviations horn the imraeduti loutemake 
Ills couise amount to not less than lOOO miles. He apoloi>i/cs 
foi the incomploLeness of his collection, and the accompanying 
memoii, by stating the difhcultfes which attended tlie roii- 
i ey in( e of sp< cmicns, iinfavourabh nd other cncumstaiif es. 

It IS, the aulhoi slates, geneially known, tliat the centialpait 
of India, noith of the ISmbuddah, and between that iivor and 
the \allpv of the Jumna and Oaiiges, lists giadually fioni noiih 
to south, abuiptly in ni the west, < I iircgulaiJy#f< m (lie cast- 
wild, so as to foim* a oil of plj^tcau, tin southein poition of 
which, piovnici of Matua, i^dtiatal about 1000 oi 1700 
hoi above lu Muibuddah, and abotiriOOi^ f<eiabo\€ the sea* 
The ])iesait niemon rtlatcs pii icipally to the wesiciii and north 
western poition of this elevated tun t 

The I jty ot Delhi is placed upon \ lotkv udge, about 120 
feet in luight, close to the iivei Jumna, and on the iioilh- 
easteui ^cl^>e ol the jilatcau just desjyyhcd The mosf noithcru 
point of the lidly itgion u atloohun, south ol Hanste, about 

00 nuk's noith oj west horn Delhi. Tins hill, which is about 
700 tut in liei^»lit, is composed ot giamtt The hilly country 
IS teiminatecl on the noith-w<st by a long lauge ol hills, which 
skills mime dj lie ly tin gieit westciu plain, of which the sandy 
dtseii lornu the pimcipal poition. 

Tlje noiLiieia part of the tiact desoiibed by the aulhoi is i om- 
posed uitiidy ot piJiuaiy locks, which aie succeeded on the 
'^uth a veiY extensive t^ap foiinalioa stictchmg down the 
wesi or the Peninsula as fai soutli as the ncighbouihood of 
Goah, u distance of more than GOO miles, nie evtent of the 
tiap fonnation to the eastwaid is not yet known, Imt the 
authoi supposes the pimiary locks to be continued southwaids, 
tbious-h the whole ot the penmsula to Cape Oormorin. 

At TDclhi, the rock is quartz, and the same substauee»occu- 
pies a \eiy huge portion of the suifaco, to the south and west, 
constituting appaiently the upper pait of the mountainous tiaet, 
and frequently assumuig llie form of sharp insulated peaks, 

1 ailed by the natnes danfs/* or teeth, whu h Ate dc>scubed us 
being m one place ot pure white> and glittering like buow/' 
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Other piimary locks, gianilc, gneiss, smea sLite, and clay slate, 
and in a few j^aces granalai limestone, are occasionally obser\ed. 
Dolomite, p{ a bJuish-gicy colour, is commonly used foi 
building in the vicinity of Ainbiie and Taypore, and the white 
laaible of Mokranna, about 35 imles noith of Ajmere, is lemaik- 
able over all this pait ot India. 

About 14 miles west of A]moie, the pumary tiact is succeeded 
by a couutiy compaiativJy plain; liom witniu which, the pii- 
mary lange is seen exteudine, to a consideiubledistauct towaid^ 
the noith, and <o the west of the south. This plain is diveisi- 
iicd by sand ^UIs, with day intlie hollows between tlum, and 
occasionally by bantn high banks of haid cby mixed with 
Aurtken/ a term applied by the authm to a pecuhai soit of 
calcaieous concietion, which be has not desenbed in detail. 
The basis of the flat country s<-cius to be sandstone of sevcial 
vaneties, but m gene* n of a dull leddish hue the beds some- 
time-* using into hills *100 oi 400 feet m height. In sivpial 
jilaces all the buildings are formed of tins j^eddish stone , and it 
colours all the watei iii the tanks The smd apptai^- to I ave 
been foimcd of the detutus of this lock 

Withai the bat country, noith uicl west of the primaiy moun- 
tains, many salt Uk-^s OCCI4I4 one ot which, that of bambui, 
north-west of Jaypoie, snypb aneatlv the whole of Uppei India 
with salt; the wateis Iciommg uupieguated duung th» lamy 
season to such a degree, that when tJic lake diu s up, the salt is 
found (lystalhzcd 111 al>uu^anct andei the mud which it 
deposits. 

The hills about foudpoor, the mo 4 western point to which 
the autlioi’s couisc exteiK*^d, occupy a considciablc space to 
the noith, west, and south of that plicc, and ue of \eiy diflei- 
ent appearance (nun those above desciibid. They consist of 
claystom* porphjiy, wliicU appeals to lepose on the sandstone . 

In retmnnig towaids the south-east, dentate d peaks’’ of 
quart/ weie seen about Pahlec, aud the couutiy became moic 
Icilile , aud m ciossing the mountainous lauge alioc^dy meu- 
tioned, about *^0 miles stmtli of the neighboumood of Ajmeie, 
th< locks were still found to fae piincipally quart/, the peaks of 
which lose to about 2000 to 2500 feet abo^e the plains to th * 
west. The plateau m general m this place being about 700 to 
1000 feet above the country immediately on the south. 

About Odeypoor, the quait/ lies upon icddish giamte, which 
continues for some miles to the cast, and is sue deeded by a low 
range of quaitz, extending to 60 oi 00 rades ft om Odeypoor ; 
aftei ’^hich no moie pumaiy subfitances were seen. Beds of 
compact limestone occiu just below this quaiU lange, and 
occupy apparently a tiact of cousidnable extent in the vicinity 
of Neymutch. 

Ill this vicinity also, jow hills, like artificial mounds, are 
obsuved ; the commencement of the extensive basaltic district 
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already mentioned, which, in its progress to t)jie south, rises into 
numerous summits of remarkanlo struct uic and appeorauco. 
The upper part of the heights is gsenerally porp(*udicumr, with a 
rapid slope beneath ; and Uie faces of the hills which, in some 
instances, rise to the height of 1500 feet, are divided by parallel 
and horizontal beds of basalt alternating with amygdaloid, which 
abounds in zeolite. In one place, about 15 or 10 such beds were 
distinctly observable. 

A small hill nc^ur the bank of the Kurhuddah is.crowued with 
basaltic columns, and less* distinct appearances of the same 
kind were seen in other places. In case, thc^basallic lock 
was tiavcrsed by a dyke of very compact texture, lesembliiig 
lydiaustoiie. 

The immediato bed of the liurbiuldah consists of basalt, but 
in the valley to the north of the river, a granitic compoimd, 
gneiss, and clay slate, were found in the last in vertical 
strata ranging about IMVV. and RE. 

The town <»f I'lang, at a short dist.uK^o from the river, is built 
on horizontal beds of sandstone, and the route, for six or eight 
miles, was over rocks of the smne kind, ol* various sha(tf\^ of 
colour, led, yellow, and white, dispo d in strata. , b. several of 
the hills, abcil of vet ycHowish-grey litnestone, rontaming 
caves, was ohseived above the ^andstO)i%, and immediately 
beiioatb the -od, resembling the lime^k^ie of Neymutch, akeady 
mentioned, about 140 miles to the north, 

The trap range, south of the TSuibuddah, is of bolder features, 
but of llie same materials and «»ti'Ktuve with that above 
desenbed. Similar rocks were found along the route through 
the CandoiNh, a low tract surrounded m all ©ides by molmtaiiis ; 
and the uppearunce and geological structure of the heights in all 
the part of the country agree precisely with those of the 
that bound the taWe land of tlie Peninsula to the westward, the 
singular forms of which have frequently attracted tlie observation 
of fravelk rs. 

Feb, I, — The Annual General Meeting was held, when the 
following members were elected ofliceis of the Society for the 
ensuing >1 in : * 

— William JJabington, MD. FRS. 

Vicc^PremknU, — ReV. William Buckland, FRS.; Williaut 
Hascldino Pepys, Esq. FRS.; Ueury Warbuiton, Esq. FRS.; 
and William llyde Wollaston, MI). FRS. 

Secretaries, — ^WitliafetJt Henry Filton, MD. FRS.; oud Mr. 
Thomas Webster. 

Foreign .SVrrciartf.— Henry TJeuland, Es«. 

Counci/. — Hon. Henry Oroy Bennet. MP. FRS. ; Arthur 
Aikin, Esq. FLS.; John Bostook, MD. FRS. and Flii. ; Henry 
Jatues Brooke, Rsq. FRS. and FLS. ; Daniel Moorci 
FRAS. and FLS.; ueorge Bellas Greenougb^ K»q. FRS. and 
F^. ; Major Thomas Cedby, LLD. FRB. L, and E. ; Augustus 
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£o/zi <jranville» MD. FHS. and FLS. ; Peter M. Tloget, MJD. 
FRS. ; Xhomae Smith, Esq. FRS, and FLS. ; Charles Stokes, 
Esq. FRAS. and FLS. ( and Philip Barker "Webb, Esq. 

Mr. Thomas Weboter, Keeper of the Museum, and Draughts- 
man. 


AancLie XVII. 

^ NEW SCIENTIFIC BOOKS 

ptt£p4iRma Eon rtiBUCAiioN. 

Wc understand that the First Part of the Memoirs of the Astrono- 
mical Society of Loudon will be read^^ for publication in a few weeks 

Practical Observations on Paralytic Affections, St. Vitus’s Dancc> 
&c. ByW.V.Ward. ^ ^ 

A System of Analytic Geometry# By the Rev Dionysius Lai dner, 
AM. of Dublin. 

JUST 

The Theory and Practice of Gas-Lighting, in which is rxhibiJed an 
Historical Sketch of the Rise and Progress ot the Science, and the 
Theoi JOS of Light, Codibustion/and Formation of ('oal ; with Descrip- 
tions of the most approved/A^)paratus for generating, collecting, and 
distributing Coal Gas for illuminating Purposes. By T. S. Pcckston, 
of the Ciiartered Gas-Light and Coke Company’s Establishment, Petcr- 
street, Westminster. 8vo. With 14 Engravi»gs> of Gas Apparatus. 
Price U. Is. Boaids. 

Botanical Rambles, designed as an easy Introduction to the Science 
of Botany. i2mo. 4a. 

A Jomnal of popular Medicine, explaining the Nature, Causes, and 
Prevention, of Diseases, the immediate Management of Accidents, and 
the Means of preserving Health. By Chanes Thomas Hadtn, Sur- 
geon to the Chelsea and Brompton Dispensary. 2 Vols. 8vo. 18 s. 

An Essay on the Symptoms and History of Diseases. By Marshall 
Hall, MD. 8vo. 6s. 

The Principles of Medicine on the Plan of tlie Baconian Philosophy. 
Vol. 1, on Febrile and Inflammatory Diseases. By R. D. Hamilton. 
8vo 9s. 

A Description of the Island pf Si. Michaeh comprising ao Accornt 
of its Geological Structure ; with Remarks on 4ihe other Aaorcs, or 
Western Islands, By John Webster, MD. Royal 8vo. JSj. 

Robison’s JWstem of Mechapicai Philosophy. Edited by Dr. 
Brewster. 4 Vols. 8\o. With 50 Plates. 4/. 

Works of the late John Playfair, Esq. with a Memoir of the Author, 
4 Vols. 8vo. 2/. 12^, 6^/# 

A Geographical, Statistical, and Historical Description of Hindos- 
tan, and the adjacent Country, from the most authentic printed Docu- 
ments deposited at the Board of Controuh By Walter JIamilton, Esq. 
2 VoB, 4to* With Maps, iL 14s^ 6A 
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Aeticlb xvm. 


METEOROLOGICAL TABLE. 


•s 


1822. 

Wind, 

Bauom 

Max. 

lErm, 

Mku 

Tiiermc 

Max. 

Mm. 

Bvap. 

«* 

Rain. 

Ilygr. at 
9 a,m. 


J St Mon. 










Jan. ] 

S E 

29 88 

29-74 

44 

32 

_ 

11 



2 

N W 

29*90 

29 74 

41 

32 

— 




3S W 

Q9’90 

29*28 

38 


— 

24 



4 

N E 

29-90 

29*28 

39 






5 

N 

30 li? 

29 9^> 

38 

31 

— 




6 

N 

JO-1S2 

30*05 

38 ^ 

28 

.... 




7 

N W 

30-21 

30-0) 

37 

30 




i 

8 

N 

3021 

0 21 

41 

> > 

_ 

• 



9 

N 

30 2*» 

no 24 

45 , 

30 

lr - 

02 



10 

N W 

30 31 

30-24 

45 

V M 





1i 

N \V 

00*39 

30-31 

d-r 

STy' 





12 

W 

30*39 

30-38 

47 

41 

_ 




13 

w 

30*38 

30*34 

4h 

39 

— 




14 

N W 

30-34 

30-21 

47 

• 33 

50 




15 

N W 

30 30 

30-24 

41 

29 




C 

16 

N W 

30-21 

30-23 

37 


— 


• 


17 

S W 

30-40 

30-22 

4i 

3^ 

— 

_ 



1« 

w 

30-43 

30-40 

43 

33 





19 

w 

3p-43 

30 27 

47 

41 

— , 




20 

w 

30 39 

30-27 

49 

3() 





21 

N W 130-50 

30 39 

48 

39 

_ 




22 

W 

30 50 

30-35 

46 

39 





23 

s w 

30-35 

30-02 

46 

41 

— 

_ 


t 

24 

s w 

30-0« 

30-02 

4$ 

41 

49 

^23 



25 

N W 

30-16 

30-08 

48 

39 


02 

r 


20 

N W 

30*38 

i0-l6 

47 

26 





27 

N W 

30*38 

30 27 

44 

32 





28 

W 

30-27 

30-27 

51 

32 





29 

w 

30-41 

30-24 

48 

26 

_ 




30 

N W 

30*41 

30-40 

47 

28 





31 

s w 

30*40 

30-28 

54 

36 

30 






Is 

29;28 

__^4 


1*29 

_^62 

• 



Tile obMarvatioiis in each line of the table ap^y to a peiiod of tventy-four boon, 
bq^inning at 9 A. M. on the (lay indicated in firit cunmn. A dadi denotes ttwf 
the reattlt la included in the neut fidlotring obteiraddu. 
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KKMABKfi. 


Ftnf Months — K Katny mortlhig: line ^aiorrting, 5?. Fine: white fiost in tlie 
moitihu'^ .S. OveH'*d!>t 4. rioucly: fine nighl» 5* i^ine. G. Fine, 7. A httle 
diiow in tin fbrenUon. 9. Fine* 10. Foggy: calm. 11. Ditto. 12. Foggy 
monung. 1.1. Fine. 11. Very fine day. 15, Jlloming. line and clear : day, fine. 
10. Very fine day. 17. Snowy morning: cloudy day. IS. Morning, foggy: d-iy, 
fine. 39. OlomH 20. Pine. .1* Vory fine. 22. Foggy mornmg; fine day 
23, 2l. Dii7/Iy. 25. (7oudy, 2h. (loiuly. 27, 28, Vary fine. 29. Foggr 
morning: cloudy. 30, Fine. 31. Fine. 


KjfWIiTS. 

f 


Winds: N, 4 ; NE, I , SIS, 1; SW, 5; W, 8; NW, 12. 


Baiomcter . Mean height ^ 

For the month....... 30 202 inches. 

T’or the lunar period, ending the 15th. , 29*5, >G 

For 12 days, ending the 9th (moon north) 29 812 

For 15 days, ending the 24th (moon south) 30*317 

'Thennometer: Mean height 

For the month 39'193® 

For the lunar period ♦» 

For 30 days, the sun in Capricorn 38*950 

Et^apiOration l*20m. 

lUm 0*62 


LulKiraioryf Strfitjbrdf 22 , 18 ^ 


IL HOWARD. 



ANNALS 


OF 

PHIIiDSOPHY. 


APRIL, iSSi. 


Arti6u‘ I. 

• 

Gnawer to thk* JReti^iv of the Sixth of J)t\ Tho7n$oti*a 

Si/Htcm of Chemutri/, ht TSo, A^/. Journal of Science, 

fJleriitu}<\ and the Arfh^ edited htf Mr, Branded By iUf 
Author of that Syfjtem. 

'fHODGH tUift Review appearcd^abtmt a year ago, circum- 
stances, which it is neediebs to btate, prcveuied me froui exaiuin- 
it till the mouth of February last* ^he accusations contained 
ui it are of such a nature that 1 consmer myself called upon to 
refute them ; and 1 ha\e only to reject that my answer was not 
drawn up immediartely after the pulnicution of the Review itself. 

Common report has auiiounced that the Review iii question 
^^as written by Dr. Andrew IJ re, of the Andersonian lubtitution, 
Glasgow; and several circumstances induce me to give cn'dif 
U* that veijort. With Dr. Ure, however, I beg leave to disclaim 
ouy concern. 1 should consider it as a superlihous tusk to 
itleiupt any vindication of myself from his aspersions. Wo 
publication of his can over do me the smallest injury where the 
lanic of the author is known. 

Mr. Brando ]»eiug the acknowledged editor of the Journal of 
die Royal Institution, 1 am bound to consider the Review as 
coutainuig his sentiments of me and my work. The fifth edition 
of' luy Sjbtcci of Chemistry w^s reviewed by him pretty much 
?n the Ramo mauner as Uie present. I was urged at tlu lime by 
s<\eial fuciids, for whose opinions 1 entertain the highest 
respect, to answer that attack- J3ut after reading it over, ^he 
Review appeared to me to show so little knowledge oi the sub- 
ject, that I thought it belter to overlook It altogether. Had tha 
New Seric% vol, in, B 
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reviewer of my sixth edition confined himself to sneers against 
my skill as a chemist, or my competence to draw up a System 
of Chemistry, 1 should have considered it an useless undertak- 
ing to attempt the defence of a work, wliich has run through 
six editions, without any support whatever but its own merit \ 
which has been translated into most European languages ; which 
has, in some measure, stamped the character of every systematic 
treatise both in Biitaiu and America, and even on the continent 
of Europe ; and which has been sanctioned by the almost unqua- 
lified approbation of the most eminent chemists in Britain, 
France, and Germany. 

But when Mr. Brande thinks proper to arraign my character 
as a man, and to accuse me of the basest and most profligate 
conduct ; it is no longer in iny )>ower to remain silent. Silence 
indeed in such a case could scarcely fail to be construed into an 
acknowledgment of guilt. But as my real conduct has been the 
very reveise of what Mr. Brande has stated it to be ; as 1 liave 
uniformly prided myself m the honesty, sincerity, and indepen- 
dence oi my character ; us I have been al considerable pam^ to 
give credit to whom credit was due, as I have uniformly, both 
in my System, and in the Annals of PhUosophi/, while 1 ctmtinued 
its Editor, given the mciit of every chemical fact to the onghial 
discoverer of it, as far as knowledge of the bubj( ct cutibled 
me to go ; as I am not ckmficious of anj wilful ml‘^leprcsen1a^lOll 
or twisting of facts to serve any pnuicular purpose; I should 
consider myself as guilty of a kind ot fdo de se, if 1 were not to 
stop forvi^aid in the pri'sciit case in my own ^undication. I owe 
it likewise to the liniveiMty of Glasgow, to wliirh I have the 
honour \o belong; and to Ins Majesty, who bestowed on me the 
Professorsliip, which I hlL without any solicitation on my part, 
to show the woild that neither my abilities, my knowledge, my 
industry, nor luy character, render me unworthy of that situation, 
or of the kind and munificent manner in which it was bestowed 
oil me. 

It IS some consolfttiou at least to think that Mr. Biandc has 
placed me in very good company. An attack upon Beizelius 
pretty much fii the same stylo as the recent philippic against me. 
appeared in an early number of Biaiide's Journal, lu Jinoihd 
number wo have a tirade against (iay-Lussac, scarcely ks^ hip- 
pant, iind about as well founded. The object seems to be to 
convince the public that all chemical knowledge is con lined 
within tlio walls of the Royal Institution. I consider Mr. 
lhaiide's attack upon the College of Physicians, and upon the 
Universities ofGxIord, Cambridge, and Glasgow, as connocted 
with the same system. What rendeis these attacks more 
indecent and improper than they otherwise vVould be, is, that 
the Editor of the Journal has never had the benefit of a Univer- 
sity education, and seems quite ignorant of the systems fol- 
lowed in these seminilriefi. For instance^ when he says that 



1622.] Sixth of. Ms System of Ckemistry^ 243 

cheroi&try toigfei^io whejr^ ia Grefi.t Britain except in London 
«4id Edinbt*^> Ke^ surely wm, not aware that the system of 
medical edujcation is exactly tte same in Glasgow .as in Edin- 
burgh ; that the professors in Glasgow are at fully as' much 
pains, and that tW . number, of nie%cal students is increasing 
annually at a rapid rate. He cannot have been aware that the 
.three last chemical professoiu ih Edinburgh (Drs. Cullen, Black, 
.and Hope), had prevjtgusly hHed the chemicd chair in Glasgow ; 
and that almost all me addijtions which these gentlemen made 
to the science were made* while they occupied a pl?^e in our 
University. The chemical course of lectures in ^GlasgdW occu- 
:pies .ssix months, and the lectures are delivered on every day of 
^the week, except Sunday. A separate hour is devoted to exa- 
mine the class, and , even practical experimenting is not n^^g- 
Jected, WilL Mr. Braude pretend that an equally extensive 
course is given at the Royal institution? 

The Review, which 1 am going to examine, is a most furious 
.attack upon me from beginning to endy and denies me all credit 
.whatever as an author, an experimenter, or a chemist. It is 
.made up of different kinds of acciisations, w^hich are mixed toge- 
ther with some ingenuity and add., ss ; but I shall mie 

bold, notwithstanding the many witty sheers against my fond- 
ness for scholastic divisions,: to ^n&id^r and refute under three 
.separate Leads. 1. I am accused bf^being utterly mcapable of 
writing English, add of beinsi: ignorant of the first principles of 
arrangement* 2. I have made many statements of facts 
partly to injure the reputation of Bir H. Davy, and partly to 
promote my own absurd and erroneous chemical^ opinions. 
3. My book is stuffed w'ith innumer^Ie errors into winch I have 
fallen from being unacquainted with Jme elements of the science 
.of chemistry. 

. These are he4vy charges indeed, But what opinion will my 
readers form of the candour* and ^ntlemauly feelings of Mr. 
Brande, if I show that the Reviewer, in order to give a colour to 
his accusations, has had. recourse to direct falsehood, to pitiful 
.prevarication, and ho the stale trick of raising into proofs of ig- 
norance what he must have been perfectly aware were errors 
of the press? . ‘ < • > ' ' . ; 

• As my present object is hot to make any attack .upon Mr. 
Brande, but merely to vindicate myaelfi I snail pask over his 
introduction withoid^Wimadversion ; though , such is ten- 
dency to inaccuracy and misrepresentation ttot even there we 
find both in abundance when%erfectly hnoaJled ft>r. What can 
be more inaccurate ^an thh statement thht the French have 
been satisfied with a/kmgle e^m^ntary ^Work on chemistry ; or 
that no cootrbversy^oir wantt^f politeness, h^^e^sted m chemir 
cal discussions for a BUmber^^f yeai^ back? " Tli^^ pages of his 
own journal, not to go further,^ exhibit contrqvei:sies of the mqst 
. virulent kind:; and gi^uitonSfmttadka iiqpoB toe character and 

‘'E2' ' ' , '' , 
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abilities of some of the first chemists of the age. But let us 
examine the dccu&ations contained in the review with some 
minuteness. 

I. Aftangejnent and Style. 

I shall quote the passages of the Review which allude to my 
arrangement and style, and subjoin to each of them my remarks. 

** We aie at a loss to learn why a new edition has come forth. 
It was not spontaneously called for, and nothing but a decidedly 
superioi woik should have been tendered to the public.”-— 
<Re\iev#, p. 

To this I answer that the book is not my property, and that 
the new edition was published not by me, but by the book- 
seller to whom it belongs, 1 was obliged by my agieemeni to 
correct the pi ess, and lotlnng morf , and m the presc nt case, 
as the book was printed m London while 1 resided m Glasgow, 
even this task was but imperfectly accomplished. The new 
edition, 1 presume, was pnntc d because the old had been sold, 
f am not awaie that booksellers pioceed m any other way. 
Indeed I had leason to know that the book was out of print, 
because scveia? of my own students had infoimed me that they 
could not piocuie a < opy. Why it was necessaiy that the new 
edition should be dccjidedl) si penoi to the old, I do not pei- 
eeive. Noi could any blame have been attached to me, though 
it had betn printed verbatim fiom the fifth editi m. But it ib m 
reality decidedly superior, because it contains all the additions 
which had been made to the kcienc e in the interviil be twee u the 
two editions, as fai as they wck known to me, and that my 
stdteimnts weie prettj complete is evident from this, that ncitlici 
•Mr. Bi iiido noi l)i lire, though they have botn published books 
^mce my sixth edition appexicd, ha\ e introduced a single Ionic, 
so far as I can obseive, which 1 had not previoudy handled 
What IS the discoveiy which I have omitted to notice^ The 
assertion of the Reviewers that it is ten years behind thepiesent 
state of the science is if markable only fox its shameful false- 
hood. Not a single proof advanced m support of it, except 
that I took no notice of the newly discovered comic \ion betwe cii 
electricity and magnetism. Now I was the hist individual m 
Gieat Britain who made known Piof. Oeisted^s discovery, it 
4>ppedicd m the Amiah oj P/ulosophi/ for Octobei, 1820. 
fiefoie I became' acquainted with this discoveiy, the whole of the 
sixth edition of nw System was printed. Indeed, as the book 
was published m Octobei, oi soon after, Mi. Brande must have 
been awaic of the absurdity of the accusation, and he must 
have been induced to bung it forward because he had no real 
omission to point out. 

But had 1 even omitted some of the minoi discoveries, it 
would not have been vy v surprising ; nor, situated as I was, 
w ould the omission have been very culpable^ I may, therefore, 
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take some credit to myself for the great pains which I took 
insert every novelty deserving of notice. To expect that J 
should write anew the whole book was very unreasonable. Il 
would have been a task which I had no motive whatever for 
performing. I undertook merely to insert every thing which I 
considered as worthy of notice in its proper place. The repeti- 
tions to whicli the Reviewer alludes are exceedingly trilling, and 
do not altogether amount to 10 pages. The assertion that the 
second volume is a repetifionbf the first is so palpably untrue, 
that the Reviewer must have been aware of its inaccuracy when 
he made it. The first volume consists <4 580 pages ; the second 
of 722. Of these, there arc />5G pages which treat of sub- 
stances not so much as mentioned, or even alluded to, in l)ie 
first volume. Now were the remaining 16(> pages printed vci- 
batim from the first volume, it would not be true that the second 
volume, or even the greater part o t, is a rei>otition of the first. 
But the fact is, that not a single page of repeUlion is to bo 
found in the book. 

What the Reviewfr has thougl * proper to call n petition is, J 
conceive, attended * ith considct ule ad\antagi" to the rcaih‘r. 
In tlie first voluiut* i give m a few lines ' essential chaiactcrs 
of'lhe diheiMit mineral acids a\|jd bases,; while, in tliu second 
volume , *111080 bodies are tieated of in detail, and their properties 
and history given at length. I find gieat advantages lesulting 
from this plan of tcaoliing the scuMice ; and should be happy 
to have fm opportunity of oompJlnng thf' jaogicss of some qi 
my own students with those of Mr. lhaude. 

We proceed to the second division of the first Vook of bis 
system, comprehending iionderdble*l)odies, which are hiiudleci 
in a very /may style.^* — (Review, p. 140.)* 

By the aid 6f many italics, the Doctor tries in vain to give 
emphasis to his favourite mode of writing, which, from its 
extrciiie rarefaction of ideas, might be called the vacuous ,*' — 
(Ibid. p. 129.) 

** The whole information contained in his four papers ou the 
specific gravities of the gases and the true weigltts of tne atoms 
might have been easily convoyed in one-twentieth of the com- 
jJass,"' — (ibid. p. 125.) 

The want »)f discernment evinced in these attacks upon my 
style occasioned some surprise at first. 1 may be very ollcri 
accu’i^ed of great carelessness of style; but never, unless I 
deceive myself egregiously, either of want of energy or diffa^e- 
ness. Indeed the cnaiacter^stic proi»erties of my style are ju<t 
the opposite of diffuseuess. I am remarkably concise, thongli 1 
hope always clear, and generally energetic. Nothing indeed can 
constitute a greater contrast than my mode of writing, and that 
of Mr. Brande, If ho be a good writer on scientific subjects, it 
follows as a necessary consequence that I am a bad one* 1 
refer the reader to his History of Chemistry iu the Supplement 
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<0 the r»Kyclopccdia Britannica, lo his article Chemistry in the 
book, and to some of lus piefaces in the Koval Institution 
Journal lu point ut diffusfiitsb, want ot energy, and bad taste, 
th<se dissertations constilutc a pirfect coniiast to every thing 
wlmh ev<i flowed fiom my pen. Indetd were I disposed to 
cimciSe style, nothina would be easier than to letahate upon 
Ml Bi ancle 

As to the ncbtuip of my own style 1 am veiy willing to let it 
I* St upon the four papeis vvhuh the lu viewer has stigmatized m 
Iht jiissagc ]usi ejuoted These papeiN, with which ihc Re- 
V ew( 1 m fact had nothing to lo, oec upy 6/ pages of the Annals 
of Philosophic They C4»ntaiu tin deiaiK of iny c^pennlents to 
tlttirmme the specific giavitv of 2i gases, and the itomic 
w tights of J 1 impoit i it bodies I had to discuss the cxptii- 
jments of puctcling wiitiis, aid to tudeavom to point out the 
< uiscs of tin diffeunce between then results and mine Thus 
cici) individual substmee occupies, it an aiciage, almost 
exuctl) two pigcs All the^^e cxp^mKiits weic made with a 
dt^^ue of c ne anu attention, which, 1 coiifidenlly aflirm, has 
revel been siupasscd In opposition to th( Revnwet's state- 
ment, that “ tfun scaietly a single dc^tcimmation ot Di. 
Thomson^ on any chtiiuf il subject of diflu uliy, during the last 
eight ycais, which has not beui iweised,” (p 122) I'veuture 
to acsseit that the deteumnations in these four papeis, and in 
seveial moie since published, will withstand a)l the attacks of 
Ml Biaudc , howevei vioh 1 1 and long continued they may be , 
that they belong to one ot the most dilhcult and most mipoitant 
paits of ehennstiy, that aic essential to the \eiy founda- 
tion of the science' , and tint they ha e established the atomic 
tin Oiy upon a foundation winch c annot be sliakui. 

‘‘ Ovci all the Biitish compile is, Di. Thomstm claims prece- 
dencf . Nome of the others aic content to transcribe from his 
i oll< ( tion, but he seldom or ntvei condescends to pay any of his 
biotbei compilcis a similai compliment. Possessing the minute 
patience of an index flamer lather than the enlaigecT capacity of 
a Bystematist, Ke has contuved to bring togetlici a gicat i umbei 
ot chemical facts, with copious refeicuces, couvenieni to the 
student, and imposing on the general rcadei , but in out opinioh 
not entitling his work to be called a System of Chemistry — 
(Review, p. 121.) 

The nifeicnce, I presume, which the Reviewer wishes to be 
diawn lb, that Mi, BrandeS little dementaiy woik, or bis article 
Chemistry m the Supplement to the Bncyclopepdia Britaunica, 
IS entitled to be called a Nystem of Chemistry, and that the 
same name may be bestow ed upon the new edition of Nicholson^s 
Dictiouaiy 

The attack upon my arrangement awakened my cunosity, 
and induced me to turn to Jdi. Biande^s article Chemistry m 
the Supplement to the Encyclopaedia Biitanmca. As I expected 
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something vej^^ttperibr> the reader may judge of my surprise 
when I fomnj had adopted (he following arrangement : 

Part I.^Al^ction,:Heat/El^ 

IL—Kfediant Matter. ^ 

in. — ^Undecompdunded' Bodies, 

1. Acidifying Supporters of Combustion. 

2. Acidlfiabie Combustibles. 

^3. Metals. 

ly. — ^Ve^etable'Cheiai^fy* 

V. — ^Animal Chemistry, 

Would not the author of such an airangem^nt have acted 
more wisely, if he had not directed the attention of the public 
to arrangement at all? Do not parts first and second clash with 
«ach other? Does not the first part include the second? The 
■division of the simple bodies is obviously my old one. The 
very terms have been borrowed from me. I abandoned it^ 
because the recent discoveries, for which we are chiefly indebted 
to Sir KL Davy, have broken down the line of distiuctioa 
between the simple acldifiable combustibles and tho metals : fot 
■example, arsenic burns as readify and at as low a lemperature^ 
as charcoal itself, it is acldifiable too ; for arsenic acnd is a 
p<^werful acid, and neutralizes the basea^/.as completely as any 
acid whatever. What can be .mWe -preposterous than to class 
arsenic and tellurium, bodies which ehterinto gaseous compounds 
with hydrogen (precisely as phosphorus, sulphur, and selenium^ 
do), with a set of bodies which ei^ter into no gaseous compounds • 
whatever ? He who does not perceive that arsenic and tellurium 
have a much closer resemblance to sulphur and seleniijm than4o 
any metal, may indeed amuse thefiadies and gentlemen wha 
attend the Royal Institution; but is not likely to make any 
arrangement calculated for the improvement of the science. 

My arrangement of the simple bodies was riot made without 
the most careful reflection. If I erred, I must acknowledge that 
my error was not the effect of haste. Plausible objections may 
indeed be made to several, parts of this arrangement. These 
objections I examined with all the care of whidi I was capable,, 
before the fifth, edition of my System was put to the press, I am 
still of opinion, that it is upon the whole the best of ; which the 
science in its present state is susceptible; I have divided the 
simple bodies, as the reader will find by consulting hiy Systeih, 
into three sets^ viz. ^ ' 

1, Supporters:" ' ^ 

2. Inccmil^ustiblesl 

8. Combusribies, ' > : 

The, supporters three, and iodim. To 

these I have addfed a which is still only coi^^r 

turab No doubt chlorinb anf iodine might be placed 
incombusbiblee, as has beeAfdone hy s^he E5rediOT cAemiats : but 
•If^idk thab'upOtt'pe' a 
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f«fBembknce mmm than to sulbhiar, At^ iny rato Mn 
Brande aio\rignt to fiiid fault with this part my arrange- 
ment since he has followed it himself. ; V 

Tlhe only sithple incombustible known is ^ The Reviewer 
is very factious at my stupidity in believing azote to be incom- 
bustible; And I shall willingly come ovei" to his opinion as soon 
ae be shows me that he caneet it on fire. " 

? What pitiful quibbling is he guilty of in order to make the 
iccmbustibility of this substance Ij^Were it really combustible, no 
. fire could be kindled without expMing and destroying the whole 
: air of the atmosphere. The very circumstance that atmospheric 
air has continu^ unaltered, notwithstamli^ng the infinite number 
of Ares v^hich have been burning for these six thousand years, 1 
bold to bfe a decisive proof that azote is incombustible. I have 
; ^ven an explanation of what I mean by comhtstion^ in my Sys 
tern, and the meaning which I affix to it coincides with the usual 
acceptation of the word. If the.Review^er chooses to take the 
word in a different sense, what have t to do with that '/ Ho 
inighf with just as much propriety substituie the word heavi/ for 
and then affirm that hydrogen gas is the heaviest body in 
jiature, aUd ridiCide me for describing it as fight. 

The nature of the^s^ioids forced by the union of azote apd 
oxygen is quite difterenbftomOTat of those formed when oxygen 
and combustible bodies unite. They approach more nearly to 
the acids formed by the upiofi of oxygen with chlorine and 
iodine, indeed azote may be^onsidered as approaching as near 
the supporters of combustion as it docs the combustibles. But 
ir^coincidcs wdth neither, and must, therefore, in the present 
state of oiir knowledge, stsiSd by itself. 

The simple combustibles 1 have divided into three sets 5 
namely, ^ . 

1 . Acidifrable Combustibles. 

; 2, Alkalifiable Combustibles. 

^ 3. Intermediate Combustibles. . 

' The bodies constituting Ae first set are converted into acids 
when they combine witli some supporter of combustion. They 
are all capable of entering into the composition of some gas or 
other ; while none of the other two sets enter into any gaseonc 
' compound at all, ' , 

I have been blamed by some for placing arsenic and tellurium 
l^ong the ocidifiable combustibles; but my reasons appear 
As for osmium, I was uncertain where to place it, and 
Dr. Wollaston, whether he thought' & likely that it 
to the first or second Set.®* It»was his advice that led 
W'b if where it stands. The position is only proyisional, 

tfll a set of experiments fee made^to deti^mine its true situation,^ 
'feC whicJ^'M present we know nc^ : > ^ 

' In his^Review of Mrc Brando ridicuW me 

for cofisyering'Siliea as4A>cid;; ? As ttifc has not been^ 
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Tepedfced we may presume tbat h€f Jias seen 

the propriety^ ofthe arrkngemfeafc* ^ Ii^deed this improvement wae 
not made Wt by Mn ’^mithsoiii and Professor Berzelii^. 

I was satisSed of itsjustica,tgp4heir miguments; and the number 
of silicates whichl,h&ve desc^bed in my sixth, edition cannot, i 
think, leave any doubt on the subject in the mind of any weU 
informed cheihist, , 

I h^Ve been blamed. for not :ckssiti^ chrOTnimn, molybdenutn^ 
tungsten, and columbiuvu, wjth the acidifiabte combustibles. 
My reason for leaving them out was that they do not enter into 
any gaseous compounds, and that they decidecUy belong to the 
class of intermediate combustibles, ^ 

Thi^interi/mdiate combustibles are those bodies which have the 
property of forming both bases, and mmls when they unite witli 
oxygen. In one pfoportion, they form compounds capable of 
uniting with acids, and, therefoie, perform, the function of 
alkalies. In another proportion, tliey form compounds capable 
of uniting with alkalies, and, thei'efore, perform the function 
of acids. Hence they cannot with propriety be classed eilhm" 
with the acidifiabie or alkalifiaWt. combustibles, but are interme- 
diate between both. It is not uidikely that, somebodies may 
deserve a place in this class which 1 haw ranked woth the alka- 
lifiable*combnstibles. Thus m^ga»«se seems.capable of form- 
ing an alkali when united to n minimum of oxygen, au(i an acid 
when united to a maximimi, My rea^n for leaving it, in its old 
place was a wish to verify, the^recent experiments respecting 
nianganesic acid ; and this I have not yet found leisure to do., . 

These remarks will supersede the necessity.; of nolrtcing 
cularly the vast mass of abuse whifjh the Re view'er has contrived 
to heap together. The first volume of course contains the wliole 
of my arrangeipent, because it contains the whole of the simple 
bodies. The science is not yet far enough advanced to adniit 
the compound bodies to be systemi^itically :arranged. I have 
adopted the plan which appears to me most convenient for the 
student; but other methods, might be adopted^ an<i iu fact have 
been adopted by others. ^ ^ 

The sneers m which the Reviewer so frequently indulges 
♦respecting my general observations are most uncandid. Eyery 
one of the observations to which he alludes vyas rigidly eprreot 
when I first wrote., it. Subsequent discoveries have, in some 
cases, introduced one or two exceptions. /These I . have 
always had it in my, power to notice. I was anxious to swell 
the book as little as possible, and did not scruple to pass, over 
the few existing exception^;;, because an attentive reader of life, 
first volume was enabled witbout difficuitytoshate them fovkj^ 
self, I am pot willing to abandw Jthe character for precisfepi: 
which I have long epjoyed> tlrough. Reviewer thb^lt^ 
proper I 
that I pcKgsess it iii ^ common If ^me , 
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■"'es^diiments 'w«re .that,' 

. n^ute acmm^y 

' to me to obj$)^:^, fiiv^my imjiKMtaBce;^ ;,!|lje know^^ of the 
atom^ theojt^j|»^. altered my yiew8;^t!t^a re All jay 

recent^ expeapm^ts have been made 

attent^tof, toiid,'tit€ results which I hatfe giTento eeven.dmerent. 
papem; ^ ;th6 specific .gravity ef gases> and the^atoipiGP. wei^tajof 
btoil^ .are as near . the truth,, as it wh8,pO(s»3^ 
mth'^e apparatus w]u 9 h I'employed^^ , , ) 

let not this statement be waip«^ (ae the Reyie^er has 
. «kwie) into an , ipsinuation that I lay, claim , to any stwriority 
in experimental dexterity. . So , fair fimm fes, I cojahider the 
accurwy of nqr results to be, in reality owing to iny want 
■ of dexterity; for it pbliged me to look -out .for a niethod in. 
vrhiohi.no dexterity was req%ed. Thare.is httle difhcvlty in 
'procuring the substances to be'experint^ted bn, pute< There 
.IS little difficulty in .weighiijjg the q^htity wanted, , true, to 
the bnodredth part of a grain; in -dissolving it in, distilled 
water { and in mixing two such solutions together. Spch is the 
, whole proee^. Any person, however little dexterity,, he may 
possess, will succeed in such experiments, if bp be at the requi-; 
site pains, For. exani^le, I wfigh U gi'ains of svdpbate of 
potash, and 13'25 grains e£.ch%ride of barium ; dis8olv,P eato 
respectively in distiTled water, and mix the solutions. After the 
sulphate of barytes has subsided, I test Uie clear supernatant 
Hquid by mixing a little of it first with muriate of barytes, and 
next with sulphate of soda, ffot the least opalescence , is pro- 
duci^ by either. ..Hence 1 conclude that the liquid contains no 
sensible quanrity eithetvof s^huric acid or .bi hatytes. This, 
experiment, riniple as it is, determines, the composition of sul-^ 
phate of barytes to be : , , , ^ 

Sulphuric acid.. 6'0 

”, Barytes'. .-..i’'.-. ■9*76-' 

, ■, "vr ..y..;- 14^75 , • ■' 

' ' ’ ' ' ' ♦ ' 'V^' ' .'yV', ' ' 

Attd demonstrates that S 9*75 respectively represent the 
atomic: weight of sulfuric acid and b^tes. . • 

- . The .Review^ asks, mth a sneer (Re*yiew, p. l24Xwhirtber thfe 
; |^«ceding experiments . of Rerzelins, "^n^tou, are toi^ 
'=®^nsif^red as good-, for no^ng> and .whether they are to be 
iisdpete^od bymine. I beg. leave to nsk in: my turn., whether, 
ythe ieftperim^ts of Beigman, ;WenzH) Rirwan, and :Ricfatei^ 
were good for nothing, and wbetber^th^ are to -be st^rsedeii 
by toew ,of .W<ffiaSteupi, Thn.^cbjesot^ijf-ev^ 

e*perii9e»tef |8 to disfcoyer. thife thrBj^erfaek 

oaturc .^aratus.> he .<to^> aQal^,.to apf^ij^ia^^ TBs 
• result .)te5&,Jps'.>’uc6^^m»yks-,k ftntot^wi^to/'they'are 

- .this. 
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,lal»'Qrs"cif i^3!,|a,lans9sk; 

' . approj^fi ' '-trqtjt'^' than te di^i- " tbn<: 

labours of Bj^sla^hs I i)ave nck^owledgod 

, indebted. ' ' are J(^ ' thid^S' ■ ooiii^«i^d) aufprism^Iy '> 

rate j hior shddJd I har^^Beea lO ma^ casek to have obtaiiieiib- 

good rjBenltB v^thout tfiWassMarice^ iff? have comet^^ 
truth done, it wak only bedau&e 1 ms enabled *td?, 

pro&fe;^%‘his eipeiin^gts; ' ' -’'''V'^ ' 

Aslw Dr. Woflaetdn, tiiel^trodud^bn of hi^ name is most 
uncandid. His scale of cfaethJbal eqmvalents/was codstructed 
not fram bis own experimen|p^ but from thoj^e of oner’s. He. 
examined thbin^ith^nis usuai' ^agacity, and the numbers which; 
he pitched updn approach in general tery near the truth. His 
paper contains only a single experimental result of his own;: 
namely, the odmposition of saltpetre j- by which be determined^ ^ 
the equivalent for nitfk acid Itow the fact, is, that ; 

I have adopted almost the very' atoario weights of these; Imdw ' 
which, he Had previously giveru My <foligatioh to him for these 
numbers had been distinctly stated in iny former papers ; conse^^ 
quently I had no occasion to r’^ude to the subject again; 
Besides, in my ^pap€r on the specific gravity \)f the gases, I 
deduced the atomic weights of^TOte a«fd its compounds in; a 
different way; but in a way whiclr^ consider as very satisl- 
factory. '' 

As h specimen of the uncandid way in wdiieh my observations 
have been represented by the ;Re?icw%r, I may notice the ridi- 
cule which he* throws on my statement> tihat acids are compounds 
of a supporter and combustible or incombustible. I^ow 1 asfey 
is not this observation true with a few Exceptions ? We are 
at present acquainted with 50 acids to which it applies correctly. 
There are two acids, the chloric and i&dic, whicn are compos^ 
each of two supporters of cbtobustidn. In these two acids, T 
consider the cAfon/ie tod ioSm to act precisely the part which 
azote does in nitric afeid- This is die view which the French 


chemists have takeu|; an;d it has induced them to p^ce both 
chlorine and iodine dmbng the combustibles. I haim given my 
reasons for preferring my' own arrangement ; but I admit that4n 
these toids the oblorme and iodine act the part of simple inebm- 
bustifelcs. Ido npt, therefore, re^rd their exigence as an 
exception to dm general law,' but as proving that! cblorihe aM 
lodiftE may be considered under two. points of view, either wa 
supporters of combustion, or^incombustibles.. It is this double 
capacity of these b^es that constipates the great 
between theA; and ^ v 


■ are:' the- 


oudds ^ of h^drogeri with sulphur, selehium/#^ 
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one that if wase bodied be e^lWedi g^nbi^al observe- 

; tioj^ are p^dse. ^ v'.:-../ '’^vv'■■‘' '" ' 

1 think tt ^unnenessary t<i Moticef'^f faf^^ nUmeroua and 
sw^eepihg' npon^ aaVatal bf ti>y chapter's ; because they 
guflpcientty 'Refute themselves. For’ example, my account of 
boi^iastibu is said to be absolute i have only to say.* 

r tfescfi' I have given thb best accouiH of it I coul^,^ Und 

lipoh looking into tJie writings of Mr. Brande upon 
subject, I cannot find that they contain mote^ or indeed nearly 
fib much information^ as mihe. I have given an historical view 
of the diffei'ent opinioiis respecting cpnibustion^ which have been 
succbssivdy adopted' by chemists. And whatever Mr. Braude 
may ' think on the subject, I must be allowed to retain my opinion 
that these historical details eoustitute some of the most instruc- 
tive, as well as entertaining articles 5 and that they are very well 
calculated to rectify our own views. ' liad this gentleman made 
himself better accjuaiuted with the history of the science, he 
would have avoided several awkward mistakes into which he has 
failed.' ^ 

. The Reviewed panegyrics $ir H. Davy’s researches on flame., 

I agree with him in opKiibn th^ the experiments contained :n 
that paper, like all the oitier experimental researches ^ of that 
gentleman, are extremely valuable. They are characterized by 
mat mixture of in vont’on and dexterity which so eminently dis^ 
tinguish all his productions, and which have deservedly raised 
him to^o high a rank among modem chemists. * But it would 
bcr'Yather singular if these experiments should be considered as a 
reason for'paSsing by iti silfifece all the laborious investigations 
of so many chemists, who have preceded Davy, and who have 
accumulated a much larger cbltection of facts man it was possi- 
ble for him to do. l ain not^aware of any new general principle 
deduced by Davy from his experiments, which ou^t to alter 
pur previous opinions respecting combustion; and for my own 
part I must confess that after all that has foben written on the 
subject by Berzelius, Davy, and’ evehMr^TJraude, the theory of 
combustion is still a desideratum. I have advanced a conjec- 
ture on the subject, which the present state of our knowledge' 
enables us neither to cohfirpa nor refute. The Reviewer may 
ridicule this conjecture if he pleases ; but this is a task which 
lie yviji find rnucli easier than to refute it. 

j ; i , J. 11, Fixke StMi^mentsr>f FacU* V 
I Cbtne now to what .1 consider as by far the most importlant 
part'^f the Review ; because" it is a direct attack upph my cha- 
racter. The Reviewer has the effrodmry to affirm, 1 have 
mis-stated fabts pn;pprpbse, in ordfer to grajtify certain 

malignant pa^ions of tny and 'fo 

of whose repiitation I was xps^ahly jealous. After Mr. Braude’s 
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, a^ny tlSng^.- ,to ''*^86 of .mmikr, fi|?ijd«cti?:|,;|ia4, W 

.reasQ^t to lie;"^rpp^, at '1^ »dva)BJiiag .fiTi*b im ; 
againat me.. tbi8 .does ilot preclude the aecesaity ■ oa .tt^ 

: partofvindi<^Bgiay'.ie^J^<5t^. •- 

“ Jk. Thomsoa*s ipi the exi^d reputaiioa of Ife 

President of the Roy«d Socdaiy ham long elated our surpi^ 
and ijii|^natioa, aad as we dWerye tfeem BtUl persevered in, dSad 
stiU^iii^w^wered, we ahall use dar hninUe endeavours to expose ; 
their.h)^ustice and futility.”— '(^view,,p. 1^.) * , ,■; 

Tips, impudent assertieh the assertor knew to , be false 
when , he made .it> aud W betray^ bis Is^^wledge in the 
very' ijeview , in which it is . contained. It is. false that I have 
: ever made any attack either , on the, character or reputation 
of Sir H.iDavy^ . Op i^the contrary, 1. have always been in die 
habit of reckoning blin among the inaiBber^pf my friends., /.I 
have always spoken of his talente and of his labour^ with that 
respect which I felt, for them, aud have always been proud 
to think that his discoveries, have redeeted n lustre upon the 
country in which they originated. Ap an Editor of a jourmd, 

. and as a chemical writer, 1 have ’aid, it down as a rule, to .he 
impartial ; and never to allow, my private feelings, whatever they, 
were, to influence ray judgm^t. This conduct, in which i 
mean t« persist, and in which .Pshrilf^lways glory, has drawn 
upon me, it seems, the formidable resentment of Mr. Brandej 
who has m^nanimously volunteered to expose. it to the obloquy 
of the scientific world. The accusations are.seven in number. 

I shall examine them one by one. The reader will obser/e that 
these accusations, which fill a considerable portion: of 4he 
Review, have nothing to do with^Sie. merits of my System of 
Chemistry. They , have been pulled in head and shoulders by 
the Reviewer js topics on which he, thought that , he could 
desqant with some pathps andefiect. . I.feel obliged to him for 
his accusations; Satisfied thatmy conduct as an author and an 
editor will bear the strictest scrutiny, and that these accusations 
will onlytend4o raise qxy character instead ofinjuring .it, 1 shall 
proceed to examine the validify of each. , , 

1. I have, stated that 'f Sit fl. Davy has embraced the Dalto* 
miari theory with some modifications pud alterations, of terms; 
but his , notions , are not quite so perspicuous as offtbr. 
Balton, and they do, not appear to m® so agreeable to'the prin- 
ciples of sound philosophy.’ —(A««ais ojf Philosophy, ii. p3.) 

I catmot for my part conceive any .thing more innocent than 
this passage, and am. unable to discover the. attack, upon Davy, 
which it seems lies. ohncealSd in it. .1 was warranted in' saying 
that, Davy had, em^aced. the pi'iucipjbs , of Dalton, because T 
knew it to be the fa^t.: Botliis. Dr. Wbllastonr and Sir H. 
will rccoUec^ra longupnverffiaribn which we, had on thesubp^y 
after dining-iit iiheRsy^ ^opiety Ck^b in ;tiie summer of; 



.ti^i ihe 

-'^niera.': 4ocrf)|^ I 

aot tWagh 1 ^^ac^lijiwtsted whole 

■ iltoiyi ijif Mt* JB^stnde aw <>pii?S0^y:;^ 

ot ilr./BaJKies XMl^t^ eaii..^ord(iluih of the par- . 

8it|item6ttt, fiiea is sthe ,m©Ee5;'ann,atyaation a ijptter of ' 

witlioot any 4iAention' wlj«,tet«r of luting -ihr of 

Wy one. ' I Mew from t^ry hitn^lf had isto idie^ frhat- 

©iper of dehoite .p:?opoi5tio»8 till Mt.dJaltoahad made kno^ the 
^tlines of-histth^y. ,. EVea tive/yearB-aS^ thaife. period, ‘Davy 
had not ^braced# ; aad i was aware # the innuence: which 
'had at last , induced him to, adopt it. With the knowledge of all 
,^e^ facte should, I'have.'aoted honosUy^#l had potatated that 
the wtomits-^pory' driginalid with‘D>a|toh:js Surely Sir H, Davy’s 
-^^utation^and hlSoharad^asa ^e^a%etand sufficiently high 
tp renderdit unn^ssswy ifor him td se^k '•io.hol$tm’ «p his’repn- 
' t^ion igr mymg i^m to the .discoveries of others. 'Such con- 
»dact mayhe left &»r chemists like' Mr. Brande, who, not heing 
in the way of adding much, of their own to the stock of science, 
might have sctoe excufe for attempting, tp pilfer from their 
-richer neighbours^ , Bat Sir Davy, who stands at tlie very 
lop of the list of British ds^ovferets ; whose reputation is»sohigh, 

■ and so deservedly high j whose inyentivdfacolties me inexhaus- 
tible, has no ocoasioa for such , pitiful conduct. - So far, from 
supposing tliat I was dOingchim an injury by, assigning the 
honour of the atoniuc theory to him who was really entitled to it, 
j=hever oece doubted that he would himself admit the truth of 
.my statement ; mid feel g^Sed for my supplying* an omission 
which he himself on reflection must have wished he had no^tnade 


—4 mean the omission on his part of staling the origin, of his 
Botibus on the subject. ; 

. ,;When I stated that Duyy’s explanation of the ^atomic theory 
,was not so perspicuous as that of Dalton, 1 meant merely 'that I 
'did not understand it so well., 

‘i. But, “ th(^ full for<?e;pfjny, hostility to Davyyvas exerted,” 
it seems, ‘‘in depreciating ihe miners’ safety Uuspp.”-- fKevicw, 

il^pw I deny that J everdeprecaited it. I- did indeed,, when I 
. h^md Davy’s acoount of first lamp read to the Eoyal Soiciety, 
./ietipfess raw opinion in my Journab that it oOnld bed be ns^ with 
l^ether this opinion or ill founded, I do' not 

'inpvsi.\; Perhaps it may have been ili foun^d. Bet as -I, honestly 
'hielteyed 'at 'tire time that the lamp i^as faltiardous,. I think that T 


vrils<^beaiid to state my mr^one ^ this ‘opiaioa^itp' the public. 
.The iivp 9 ..of a great nndiber of mdividteetls wejfeat stake. It 
was, tbeit^ore, important to poink out .eye|^ odp^yuhle bbjec- 
"tion. ititifus bn6h!|i^ lo 



're&te- theai ^ aod to if :■ 

foaaafded^ ' V/"' " ’ ' '’'"f' '■ ' 

*Sb far jSrb^ siuf J>6sing Ba^y, (^'^dieW'bar- 

ing to dbtoct from his ^cmboived that I was! daibgltim 

a service ; atod j>ersohs‘;iti h^ situation would havefSteen 
of the same bpinioa. HoWife my |i>%jectionfe were vi^eil founded, 
it is not for me to say ;, hht almost immediately afterw^tds ^ 
]Davy|hii®a^lf rejected his fiiNt lampi and mvfepted another, much 
tO”ft in e^^ty 'resist. ’ ^ , V 
‘ A^inst tMs new tamp/^l the ^nnals ^ Philosophy 

stated a single objection of my owia; nor, aS far as f recollect, of 
any other person. It is 'true indeed that a» furious contro- 
versy respecting the person who had the merit of first- in- 
venting tW miners safety lamp, immediately arose, and va- 
rious papets, written by the parties, were admitted into my 
joumah I acted with the: utmost impartiality: as. a proof of 
this, I may state that { f^ived abundance Of anonymous letters 
accusing me of partiality to Davy, to Stevenson, and to Clanny. 

1 saw very early that the whole had become a party question,, 
and that motives quite different from a regard to truth animated 
the disputants. Ihe papers wei inserted without any comment 
-on my part ; and as soon as I saw that they contained nothing 
hut mutual recriminations, "I popped tiiem altcJgetber, One of 
the last, if uot the very last, insefl^ was by Mr. Children. I 
happened to be in Cornwall when this paper was sent to my pub- 
lisher. I had left materials for two successive numbers." The 
consequence was tot Mr. Children's paper Oould not be inserted 
till after my return to London. When I reacbed home I found 
a letter from that gentleman complainingthat hispaper hadTOea 
withheld from the public, and witten in a style very diffeient 
from what is usuaily to be found in a letter from one gentleman 
to another. Of this letto I toot no notice. It gave me infor- 
mation for the first time> tot Davy and his friends thought tot 
I was hostile to his lamp. ' - ' / 

My conduct then with regard to ’this controversy was fair and 
honourable- 1 was^ actuated by no hostility to' Davy ; but 
thought myself oWSged t# deed same justice to all 

claimants. That i discharged my duty as an editor with the 
• most rigid ampartfelity appears from this^ that ah the contrpyer- 
sraiists accused md-pf partiality to their adyersarieii/ 

< 3. I ain a^pused M garbling atid’tofigUring reseurckes 

onfiam. The #hote spirit of me original memoir has been 
dissipatedf Wbatfemains is a cap^ mortumi^ calculated 
to convey the mo^t inadequate ideUs of Sir H. Davy^a discove-t 
ries/— (feevrew,p)-33I.); ^ ■- " 

What ahu^er toi be given to ihis impudent afesertiori^ To 
this paper of Davy I havStdevoted three a greater ^space 

tori is -occupied % to a|^pun{ bf notasstto, or of to ci^nipo* 
of or ind^*any topic diaUus^ '^ to 
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.. V' ,• fv The f^iirth«*|,CH(5yas.ti»iifii|^ so -yisi^'''»iiiibit^^ift. ihihlf -I,- jW^' sj»r- 
:-'|>fis,ed’t;o„i^| thif hostile, 

aod'Jim^^ftt, aiS rJt.is. ' Id ihy fikdit c^aj^ker.pjir E^ 

^iiSBpief o^y iOT%J^» i thai^jn I^^ Bleraelm^ 
ajB^sllisid^r ihadd;^^^ K^fipd^, tde aptio» of 

in de^pOsint-^^ l&fy lbijmd ifliat 
piygi^ .dnd "acids sipeuflif^ rou^ ^;)^iatiye;^fe*, -while 
%#&g«n» alhaUa^'^'darths^'Sjdd.is^^dBj'.’a^ i^e 

negative goje. Acids and iias^ ^siy .be .ti^e to j^s. thm^gh 
a dphsideiabte coltiato of wdter,- add even fd- cross each other, 
in 'Older to, aheui&Blafe.ro^pd.'l^e.polds towhi^ih theya.’^e Respec- 
tively attracted. Xh !the>^.c^^#id'lparagraph- I .Jnention that 
Sk $. Davy took up the ^ject where l^rtelius and Hisinger 
laid it down.' His. . celebrated, dissertation pod^thin^-saerely a veri- 
.fich^oa of the law i^covei-ed.by Baifielius ah# Hisin^t. .1 then 
Sthw his suh^queht stepsh^ l^^ooveiries.— f%ste.m, i. 17.1,^ 
Oh this statement of minej ]lhe Jleyiewer descants in four long 
'p^is> .aiidhfiinnsin direct terms that the law in ghostion was 
not .i^dovelt^ by l^rselius.'^d Hiwhger^iballbiy oir/H. Davy. 
.To this 1 answer, that X have quoted the vhty wph^ of .thek 
pspet. , It RRap published.inTSOo in;.<|rermsnand Preitch, .ai^ in 
' i8Qjpl"iia , Swfedish. 'Tt wa#,' iievhr ti»hslated.:’’.«?to', 'l^igiish ;.'..hut 
qnotes it in‘'hi8,'ciel^rSted,^rhoture>-;|^,;th^eifore, 'was 
.a<^|iht^ #ith it.'' •,'My lito,:bdunA»8 

p^hn.'fo ihfthe it;7J^JadT,*3^-Sw'ft.hife^‘|K thp.l^st 
, ftoi4,',1p»#'i^fa|''^;of ,Davy’f ^ pSpi^.\'^,'^'|'disc'ov^- of.Jliridw^nd 

'il^^h^rW'ih^ ' ialdl^'dovi^^l^d' -^^ihis' "^^ihs '.aii^^hdu8^£ 
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hav^ been, BptttvA. These two senteooes ate m ifeUowa. 
“ 'fhese ana mtaty o&er t)}pl(^ wiU find their place !fe|t another 
woik, which I mteltd to pubhsh hereafiier, on Eiectr^^ and 
Galvanism. In the pitiient woHk, I tihiuk^ toey wonld ImifqHK^ 
pefiy introduced, as they would divert our aUentiou topjihkg: 
ftom the proper phenomcm of Chennstiy.”— (System, 1 . 172.) 

This work, for which 1 hate made considerable pieparationii, 
would have appeared befoie this time, had my profosslonal duties, 
which are vciy laborious, left me sufficient time to ariangc H 
for the press. When it aiipeaia, our Reviewer will have another 
opportunity of displaying ms talents for abuse. 

5. I am accused oi havii^ ascribed the fiist'accqiatc expert* 
ments on chlorine to Cay-Lossac and Thenard , though 1 was 
well aware that they had been made by Davy. 

It is somewhat stngulat, and shows cleaily the morives by 
which this writer was actuaicd; that his own statement pro* «*► 
to a demonshation that my accot it is correct. To be surisfied 
of this, the rcadei has only to turn his attention to the dates cC 
the papers icspcctivtly publislied. 

On the 16tn of Dtcembei, ISO-* a papet was he. on to be resdi 
to the Royal Sociti \ by Sir H. j. ivy, entitled, “ An Accoutft 
of some new Aual>i!C.u Researches on ^he Natme of certaiia 
nOdies.” The leading of thi* pU pfJi Scrupled two eveiunji^s. 
In it ’Davy quotes repeatedly a numbei of the Moiutunr 
fot the 27th May, 1808, wluoh contained an abstract of the 
espenment^ of Ucy>Dussac and 'Diepaid. He even meutiom 
some of their attempts to decomj^oss chloiine , though the most 
important of their expenments on muriatic acid and cJil orine 
could not have been m that Mounnii, as they were 6ot itacl to 
the Tnstitttto till the 27th Ft bi uaiy,' 1 809. 

Now the eighth section of this paper contains Davy’* 
researches aiidaipudunB concerning muiiatic ucid before he was 
aware of tlie experiments of Gay-Lussac and Theuord. He 
ma^ various attempts to deOomposc muriatic acid without suc- 
oeedit^i and nbniduded fiom hts experiments that munatic acid 
1 ^, when jm djry w» ||| cmdd be made, contained the third of 
ita of wtildi. After lelatmg many attempts which he 

hoA dmda % dijtoompbse munatic aoid, and wtuch, thou^ 
lii3«A0(in^^ tipany tnnous and highly important 

leuilM Jhijt toe fbUowiug uunner, which the 

* 

much reason fbr supposing that in dto 
^ nation and detonation that 
amd ctoinot have been entirely 
lUr tnsffidr to infer, that toe transfer 
w i novd sulftanBe, are 

ton lagf% infinmmtol*. : 
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ibtance. I am siiU pursums; the inquiry, and 1 »haU not fail 
lawoLiediately to communicate to the Society buch lebults as may 
appear woithy ot then attention/" 

There can be no doubt, fiom all that appeals lu this paper, 
that 111 the month of Jauuaiy, 1809, Davy was of opinion that 
munatic acid is composed of oxygen and a combustible basis* 
The cxpeumeiits of Gav-Lut>sac and Thenaid wcie read to tlie 
Institute on the 27th of Fcbruaiy, 1809. An abstract of them 
was publislied in tlie second volume ol the Memoiies d’Aiciieil 
dming the summer of 1809. Ga'^-Lu'^^ac iind Thcnard showed 
that munatic acid cannot be obtained fiom chlonne e\ccpt by 
means of hydie?gen, oi some substance containing it. 1’hey 
conclude tlieir expenmenta m the tollowing manner . 

Lfc gaz mmialique o\igenc‘ nVst pas, cn efftt, d6comj)0^e 
pai le cliaibon, et on pouiioit, d’apic^^ ce fait ct (tuv qui bont 
lapportes clans ( t Memoiie, supposci queer ga/ est un coips 
smiplt Lcs phcnomcnes quM piesentt s’evpliqocnl asscz bicu 
dans cette bypothesc , nous ue clieicherons point c( pendant a la 
dffendiCj paicc qu’il n<»iis scmble qu’ds /cKpliquent ciuore 
uiieux cn icgaidaat l^atido iiuiiiatujue oMguie comme lui coips 
compose. ’—(Mem. ci’Aicucil, n b57 ) 

How was i< possible aftci reading thtse tvo pnjieis to avoid 
saying that the fiibt giK\t addi^on to oui knowledge of chlnime 
was made by (lay-Lussac arict Thcuaid ^ Davy altfmpted 1o 
decompose munatic acid, but did not succeed The Ticnch 
chemists showed that oxygen could not be c xti acted fiom thlo- 
nne by any method whatevci,« and they slate in c vplicit if ims 
that It might be considered as asinqdc liody. 

OdvyS iie\t paper, entitled ^^Rtsc uic lies on the 0^ymu)Jatlc 
Acid, Its \atuic, and Cn hteinalions/^ was itacl on the J2tli of 
UJy, 1810. In the intioductioii to this paper he givi s an hisfo- 
jic*d detail of what had been done icspcctingtihe oxymniiahc 
acid, mtniioiis the papci ol Gay-Lussac and Tbcnaid as aheady 
}Aibhshed, and states ibt curious natuie of the expciimenls c on- 
taiiucl m rt It’ is clear then to a demunbtialiou, that the c\pe- 
iiments of these gentlemen weie genci ally known befoic Davy 
suggested his opimou that chlonne is a simple body. This is all 
that 1 state ui my System, and 1 nevei so much as dieamed rhal 
tmy pcibon eithei would oi could call the accuracy of the state- 
ment in question. 

Davy, m the papei just mentioned, and m another read to the 
Royal Society on the 1 Jth INfovembci, 1810, details the expeii- 
mentb which he had made to see whether chloime gas could be 
decompobed, shows that they weie all unsuccessful and that 
we have no evidence whatever thal xL is a compound, lienee 
he deduceb that, m the pieseut state of our knowledge, we must 
consider it as au uudecompounded substance. The present 
thcoiy then, respecting chloime and munatic acid, is owing to the 
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sagacity of Davy. This I have stated in my System iu the very- 
strongest tennS; and have given Davy all that credit to which, 
in my opinion, he is fully entitled* 

But 1 must now draw the reader^B attention to another parti- 
cular, because it shows that this nialignant writer was conscious 
of the inaccuracy and falsehood of his stateineutb, and that he 
drew them up with no other view than to make up the appearafice 
of a case, byjurabling together the most monstrous and jucon- 
sisient falsehoods. In niy account of the Improvements iu 
Tbysical Science during* the •Year 1816, infieited iu the fust 
number of the seventh volume of the ihimls of FhUosophy^ I 
notice fp. 27) the efforts of the Fren^di chemists to deprive 
Davy of the honour of this discovery, and show their futility and 
absuidity. These remarks arc terminated by the follow iug 
observations ; “ Jf Gay-Lussac always maintained it, as he 
informs us, but was prevented frt > publicly embracing it by Ihe 
authority of BerthoIJet, we may pay Ins pusillanimity, but can- 
not on that account admit his claim as the first propagator of a 
theory which he publicly opjiosed.” (P. 28.) Tne commentary 
on this passage 1)V the Ileview is as follow.** ** Since that 
peiiod, how'cver, L 'fhom^on has set up as ^he autocrat of 
chemistry, assigning to each ofJiis cont(;iKipoianes the rank ho 
oiiglit to occupy with despotic de^jiirfOii. C)f Cay-Lussac he 
says, ^*we may pity his pusillanimity.’ — (Review, p. 123.) 
Had the llevicvver quoted the p'^ssage faiily, the absurdity of 
this tirade would not only havej»c^wt obvious to e\ery reacler; 
but it would have appealed (conhaiy to liis assertions) that, 
so far from having attempted to depiive Davy of tlie-Jfee* 
nour of being the authoi of tluYV^oderu theory lespeciing 
muiuitic acid and chlorine, T have done him the most ample 
justice. 

6. 1 am accused of having perverted Davy’s account of chlo- 
riodic acid to suit my own atomic notions. — (Review, p. N2.) 

I rcqiiewr the reader to peruse my account of this snbbtance 
in vol. 1 , p. 194, of the System of Chemistry. If f have iiot 
stated Davy’s experiments without any perversion, i am iu> 
judge of what perversion moans. ^ * 

^ 7. But one of the most curious, as well as uncandid, attacks 
upon me by the Reviewer is contained in his observatious 
respecting the composition of phosphoric acid. The passage 
is too long to quote it here : I must, therefore, refer the 
reader to it iu pages 147 and 148 of the Review, I hdve 
already, in vanous articles in the Annah oj Pftilosopln/, given 
an historical sketch of the fa»c(s respeciiug the d isco very *uf the 
composition of phosphoric acid ; but in order to show the leoder 
the malignity as well as falsehood of the Reviewer’s account, I 
mast give a short view of these facts here. 

The first attempt to determine the cpnstitaents of pho&phorio 

s2 
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add wab by Lavoiwer (Mem. Paris, 1777, p. 65 ; 1780, p. 348 , 
and 1783, p. 416). His expeumenU were continued 12 yean,, 
and his ulUjtaate lesuU was, that the acid is composed of two 
phosphorus and three oxygen. 

Davy, lu his Eltmenls of Chemital Philosophy (p.286), says, 
th4.t when a aiain of pbosphoius is stiongly heated in 
gas, it absoiDS A>ur cubic inches and a half of the gas. Tnis 
statement coincides with the ongmal one of Lavoisier. Whe- 
ihei It was the result of evpeiim^nt on the part of Davy does 
not appeal. 

M Rose endeavoured to deteimine the question m 1806 
(Gehlen’s Jout. ii. 309, Second Senes), by acidifying phosphorus 
by means of nitric acid, and then saturating the acid with oxide 
oflead. He deduced from his expeiimtuts that the acid i<> a 
compound of 100 phospiioius 114‘75 oxygen. 50 giain*- of 
phosphorus yicldeci, when thus treated, 481 giains of phosphate 
oflead But as phosphate of lead is composed of 14 oxide of 
lead + 3 j phosphoric acid, it is obvious that 481 grains of it 
contain only 96 2 grains of phosphoric acid. Hence the true 
deduction fiom Rose s cxpeiiments is, that pliosphoiic acid is a 
compound of 100 phosphorus + 92*4 oxygen 

In the year 1816, u paper ^>f mine on the compositiori of 
pbosphoiic acid, and on -i aiious ])hosphatts, was leaU litroic 
the Royal Socielj I had rtptaUd Rost's cxpeiiment^ witfj 
gieal care, but found the method not to be lelied on I, there- 
Kire, drew my coi elusions' from the gas absoibed, when a given 
weight of phosphorus is burnt in it torts filled with common air 
TOe result of my trials was that om giam of phospiioius, whew 
thus burnt, absorbs 3 66 cs^bic mebes of oxygen gas. Hence J 
roucluded that the acid is c omposc d of 1(X) phospiioius H 123 5 
oxygen. This result was not quite ton ect Tlie tnor amoimtcr* 
to nearly 1-I3th of the whole, or about l-4th of a cubic me h, by 
which the oxygen gas absorbed was too small. The erioi wa« 
owing to the txtiemc difticulty of burning all the phosphorus, or 
of weighing with accuracy the unbnint portion. 

Soon aftei this, a set of expenments on the same subject was 
published bj M.dL>ulong. His result almost agreed with mint 
Accoiding to him, phosphoiic acid conijmsed of 100 phospbr - 
lus + 124 8 oxygrn. 

A few months later, Beizclius favoured Uie chemical world 
wiUi the lesult of his Own expenments on the subject. He 
found the acid composed of 100 phosphorus f 128*17 oxygen. 

I do not see any leason why I should bo ashamed of my c xpe- 
Timents Compared with the piecl ding statements of Lavoisier, 
Davy, and Rose, they are exceedingly accuiate. Apd though 
Dulong and Ber/clius, who followed me, have approached 
aomewnat near* i tlio truth, yet they were unable to leach it 

The pnucipal object of my paper was to show that one of 
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Berzelius’s canons^ which he still employs in all bis reasonings, 
is not so geiiersil as he had supposed. This canon is as follows : 

In all salts, the oxygen contained in the acid is either equal to 
rfiat contained in the base, or it is a multiple of it/’ I showed 
in my paper that this supposed canon was inconsistent with the 
composition of several of the phosphates. My reason for with- 
drawing this paper was, that after it had been read I had made 
the experiments on phosphnretted hydrogen gas (which I after- 
wards published), and from which i deduced 4;hat phosphoiic 
acid is composed of 106 phbsphoius 4- 133v oxygen. This 
discovery made it uecessaiy to alter all the analytical results, 
because they had been calculated from inooirect data. Indeed 
It became evident that a repetition of the analyses would be 
nf'cessaiy to ensure precision ; and to oppose Berzelius’s canon 
w’th inaccumte c\perimen<s would have been both imprudent 
and useless, 

TNiy experiments on phosphuretU*d hydrogen gas were made 
with so much caie that 1 confided in the accuracy of my results; 
hut 1 was unable to rc(‘uncile Ihtm with Berzelius’, analysos of 
the phosphates ; was I able prove m a satisfactory way 
that Hci-zelms ^vu^^^iong. • 

While I was rejecting on this want of comrideuce, and trying 
Iff account for it, 1 received a shprJKnaper from Mr. Dalton, 
Wkucli*! published in the Amah oj Phihsoptujy 7. He 
infoimed lue that he had lepeatid my experiments on phosphu- 
retted hydrogen gas, and had found that it '‘ombinocl witli twice 
ita volume of oxygen gas. 'fhe reader ought to be in^bnnccl 
that Mr. Dalton had previously made exjunments on thy^a^, 
and had fmmd that it combined witii^its own volume, *or with 
its volume of oxygen. 1 had ^very reason, tlierefoie, to 
^^•onfide in the accurary of his new statement ; and I adopted it 
the moic jeadify, because it enabled me to reconcile Btrzelius’yi 
analyses with my own experiments. The sheet of the fifth edi- 
tion of my System containing my account of phosphorus, wa^ ia 
the piess, and I altered the numbers in it so as to bring the com- 
position of phosplmric acid to agree with the fttat(‘mcnt of 
Dalton and the analyses of Berzelius. My ov^ experiments I 
^applied to hypophosphorous and phosphorous acids. 1 repre- 
srnied the composition of the three acids as follows ; 

I^fao&phorus, Oxygen. 

Hypophosphorous acid. 1 volume + 4 volume 

Phosphorous acid 1 +1 

Phosphoric acid * 1 +I 4 

Thus my own experiments, those of Dalton, and those of Ber- 

zelius, aft tallied with each other. The coinoideuce was irresish^ 
tibly seducing. 1 was constrained to yield to it. 

Soon after this, 1 went to Glasgov(fc* and I was not in posses- 
j^iou of a laboratory for nearly two years. One of the first thhig;a 



^ich I 6icl, as soon as it was in my powCT,.;i>to to repeat 
jDalton’s expferinito, 1 found it inaccufate. Tbia whole struo- 
■ ture immediately ttimbled to' the ground ^ -vaud I whs led back to 
the original -Ojpiuioii which I had stated in my papef on phosphu- 
tetted hydrogen gas. Aiid, those gentlemen 'who attendea'my 
lectures the ensumg course will lemember that I then gave 'the 
ehmpositidn of phosphrmOus apd^ ^hosph^c acids precisely ae 
M* my sixth editipn. • i; . 

. Davy's papef appedred soon a|ter, and confinojed me in the 
eijCuracy of my experiments. I was unable to.reconcile the 
analyses of Bereelius with this view of the- composition of these 
acids, and this induced mte to express rayself with some reserve 
m the account of the coiamosition, of this acid which 1 gave in 
that edition'; and I am oTopinibn (whatever the Reviewer may 
aay to the contraryy that sucji reserve 'mid hesitation ought 
always to be met with in elementary books, Unless we can. 
ipleariy show that the results stated by one of the parties are 
erroneous. - 

It was only after i had made the expe’riments related in my 
paper, which begins the New Series of the Aiimby for January,. 
1821, that I wa% able to show that Berzelius’s aiialy.sis of phos- 
phate of hme is inaccurate. Tlyase experiments Were necessary 
before the subject could W-considered as closed. 

My conduct during the whole. of this discussion has betsn, I 
think, just what it ought to have been. • The hesitation and 
uncertainty in which f ibrnained till I , obtained decisive evi- 
dence, ought rather I think to be mentioned in my praise than 
tSs'h: pi oofbf want of consideration. 

Thus have I minutely <i^aniined all the accusations of the 
Reviewer, which affect my character ; and I aj^eal to die can- 
dour of the reader if they have not been shown^to be every one 
of them false , malignant, and dss'graceful,'to the accuser. 

As for my observations on the Council of the Royal Society, 
to which'tbe Reviewer alludes in so petulant a manner, 1 have 
only to say that when I made, them, I thought them iust, and 1 
still continue of the same Opinion. As a Fellow of the Society, 
1 thought myself not neffitely entitled, btrt called upon, to notice 
hpy little inadvertence oft the part of the Council of the Society, 
I have 'reason to know th^ some of the gentlemen who were 
tnembers of the iGoaUcil at the titae, whmnlhiwe thehaf^iuesa 
^ reckon among my friends, wbte not in'die leaht hurt’.lil) what 
t said. One gentleman indeed told me that he was diseased, 
but he.Was 'nbt a tnembet'Of the CouncU ; andi never have been 
in the habit ofregutatfegmy cmjdubt by his pariaeiiiar taste. 

in. Errors J^ 0 m Igammcf^ ... 

This Iht't of the Review, had‘.it bebn drh^ by a man of 
skill and candour; mig|it .‘havc vheeti vtittaWe^^ is mjatedy 
j^^ible for one practical chemist to ■ review ' lajboure of- 
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anothc^r without throwing out remarks which may benefit the 
reader. Every experimenier bus methods of his own^ which hf 
has brought to a considerable degree of perfection, (hough they 
have probably been ovei looked by his fellow laboiireis. The 
very circumstance of drawing the attention of cheniiMs to such 
pariioulars cannot but improve the art Nor is it less advanta*- 
geous to compare together the methods followed by ditferent 
chemists to accomplibh the same object. I was boiiy to 
observe nothing of that nature in tins part of thfe Review. The 
most consummate petulance, accompanied as it always is wills 
the most woful ignorance, characterises ev^ry one of the 
Reviewer’s observations. To enter into a minute refutation ot 
such accusations would be a supei^fluous task. To the real 
chemist, their absurdity wdll appear ai a glance ; and those wh(^ 
are not acquainted with the suhf * ( are not likely to trouble 
themselves either with the accusat^< or the answers, ] think 
it neccbsary, however, though at the risk of encroaching upon 
the patience of the reader, to notice every accusation which 
appears to be of any importance. 

1. Light , — The a-k upon my account of light in p. 128 ot 
the Review cannot surely require any aasv^er. •! am not aware 
ofjiny thing wrong in my obscvation«^aor do I admit the jus- 
tice of.a single statement advancertb/the Reviewer in opposi- 
tion to tliem. One specimen otVhe Reviewer’s mode ofwntmg 
wdl be amply Hufficieui tor the readt*. 1 say that the particles 
of light repel each other, while the ihirticles of otlu'r bodies 
attract each othei, and accoidingly me found cohering together 
in masses of more or less magnitude/’— (Sysumi, vob 

To this the Reviewer subjoirib ; “ Tfis is sad prosing. Have the 
snu and stars no sensible magnitude f Do <he particles of gaseous 
bodies cohere together?” (Review, p. 128.) It would appear 
from this passage, that, m the Re^^iewer’s opinion, the sun and 
stars are mere masses of light. Unless he thinks so, his obser- 
vations are absurd and inapplicable ; and if he does think so, he 
is a very fit person truly to ridicule the opinions of others 
respecting light ! The particles of gases do not cjphere together, 
because they repel each other as well as the particles ot lighu 
But 1 phouid like to know the gaseous liody which does not 
enter as a constituent into some solid or fluid body, whose par- 
ticles cohere. Have we any evidence tlmt light constitutes^ a 
ponderable part of any body ? Such is the Reviewers mode of 
throwing ridicule on my account of light! It demonstrates, 1 
think, that the chapter contains nothing upon which he could 
fix any animadversions; fdr could he have pointed out any 
thing really absurd or inaccurate, the passage about the sim and 
stars would surely have been omitted. 

2. JfUpansioM , — ^fhe Reviewer’s observations respecting ex- 
pansion m pf 130 of the ReitkWf show merely that he has not 
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considered the meehanisui of expansion ; and that ignorance of 
a subject does n6t deter him from writing on it, 

I cannot avoid noticing a most extraordinary passage in the 
same page of the Review. A paper exhibiting the strength of 
alkalies, drawn up by Mr. Charles Tenhant, of St. Roflocks, 
Glasgow, is inserted in the Antmls of PhUosophi/, vol. x. p. 116, 
with the author’s name attached to it. This paper the Reviewer 
ridicules in such a way that every reader must suppose that I 
was the author 'of it Now, in the first place, the table is an 
accurate one ; and Mr. Tennant/ who drew it up, is entitled to 
great credit for Jiis sagacity ; for he had deduced the true atomic 
weights of potash and sodu (6 and i) from his own experiments 
several years before they had been recognised by any scientific 
chemist. It was this circumstance which drew my attention, 
and induced me 1o insert the paper, in order to secure for Mr. 
Tennant that priority to which he was justly entitled. The t'lbie 
was intended ibr the bleachers only, and I have had the means 
of knowing that it has been of great use to them. But suppos- 
ing that the paper had been trifling and useless, what had that 
to do w^ith my System of Chemistry ? Have no trifling papers 
appealed in the Journal of the Royal Institution? 

3. The Reviewer afBrnis that my account of this 
instrument is contemptibie.’i I have had the curiosity to look into 
Mr.‘Braude’s account of it, and find it nearly the same as mine. 
It certainly conUins notliing moie than mine does. The 
Reviewer conceives that 1* should have given an account c»f the 
mode of makiug these instiuments. if he will come and attend 
a cciny^=c of my lectures in the University of Glasgow, he will 
have an opportunity of heip,iiig a minute detail of every thing 
that 1 know respecting the making and use of this very import- 
ant instrument. But such details would have been inconsistent 
with the nature of ray System of Chemistry, I might as well 
have given a minute account of the mode of making crucibles, 
retorts, mirrors, air-pumps, electrical machines, Trammers, anvils, 
and stone jugs. I might in this way have swelled out my book 
to the size of m Encyclopaedia; but I should have rendered it 
much less adapted to the student of chemistry than it is. 

4. Galvanic Batten /. — I have ** repeated the gross blunder 
which, in our former critique, we pointed out relative to the 
energy of the pile, which he very ignorantly says, * at least as far 
as chemical phenomena are concerned, ** increases in proportion 
to the size of the pieces,^ — (Review, p, 136,) That this state- 
ment was not the effect of ignorance must be known to all who 
have attended my lectures in Glasgow. I have an apparatus for 
the purpose of showing that the heat, and consequ.eutly^ the 
action of the pile u^k metals, depends upon the size of tho 
plates ; and that thick wires may be melted by a battery which 
ueiiber gives shocks, iton decomposes water, ikw ignites char- 
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coal. It waft the heat and effect on metals to which I alluded 
under the name chemical ffects ; but the phra&e^ it appears, from 
the Reviewer mjistakmgit, was iSot sufficiently piecise. 

6. 1 never mention chloiate of potash nor red oxide of mer- 
cuiy ns convenient substances for farniBbing oxygen. — (Review, 
p. i40.) Had this statement been true, I do not think the omis- 
Mon would have been of any consequence. But in vol. n, p. 25J2, 
of my System, I expressly say that 100 parts of chlorate of pot- 
ash, when heated, give out 38*09 pails of oxygen. 

1 never employ these bodies-myself for procuring oxygen gas, 
because I can "obtain it equally pure, and at a much smaller 
expense, from the black oxide of manganese.* If tbe oxygen 
gas given out about the middle of the piocess be collected, it 
will be found ^ery pure. I obtain it cveiy year by this process 
with less than a half por cent, of a/otc. 

O.Wliataml tomalii. of the foUavi lUg quotat ion fiom my System? 

The weight of an atom of oxygen in the subsequent part of this 
woik will be denoted by Ist, a volume of oxygen is equivalent ta 
two atoms, piovided we suppose, 1 have done, that water is d 
compound of one at u of oxygen «nd one atom ot hydiogen/'*— 
('Review, p, 140.) the passage in my tem^is leally as fol- 
lows; The weight of an atom of oxygen in* the subsequent 
pa*t of this work will be denot^tl by 1^ A volume of oxygon is 
equivalent to two atoms, piovu] 'd we suppose, as 1 have done, 
that water i> a compound of one ati^m of oxygen and one atom of 
hydiogen.”— (System, i. 179.) The Review ei must have bcui 
sadly put to it lu his seaich into mistake), when he was diiven 
to the necessity of creaimg them by uusquota^mn, that hcmight 
have an opjioit unity of aauuadvert^ng upon absuiditKr§'*lrtiich 
originated wub himself. 

7, I quott the following passage fiom the Review, without 
pretending to fmderfttand it. ** Ihe deutoxide of chlorine was 
discovcied about the same time by tJir H, Davy and Count Vou 
Stadion, of Vienna j but Davy’s account was published sooner 
than that of Count Von Stadion.” The account of the fonner 
was published in Thomson’s Annah eight mouths befoie that of 
the Jatter appealed. Surely some qualm of eon»cipnce must 

.have smitten our compiler m wnting nis next page. But the 
propeities ot tbe substance desciibed by tbe Count differ so 
anuch from those of the gas examined by Davy, that it is ptoba* 
ble they are distinct substances.” — (Review, p. 142.) 

Does the Reviewer mean to airaign the accuracy rf my state- 
ment resj^clmg the experiments of Count Von SlaUion ? It 
looks a little iDce it. Davy’s paper was read tc tlie Royal 
Society in May, 1815, and published about the eftd of July. 
The Count’s paper appeared in Gilbert’s Annalenfor Feb. 1816, 
or about six months later than Davy’s. My reason for believing 
that Von Stadion was unacquainted ^wdth Davy’s paper was tiot 
meiely because the Count no where alludes to it> bui beoaUse 
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Gilbert, in nppendix lo the Count’s paper, m which be gives 
an histoncal detail of all that ^lad been pievidusiy done on the 
subject, never alludes to DavyS paper. He must, tlierefore, 
have been unactjuainted with it in Febiiiary, 1816. 

8. In p. 142, the Reviewer ridicules me lor stating that a 
volume of chlorine is equivalent to an atom, while half a volume 
of oxygen is equivalent to an atom. These inconsistencies, it 
seems, I should have avoided had I followed Davy. ] must 
bear the iidicub as welt us 1 can, because 1 am satisfied that 
my statement is true, and that it Is ol importance. 

9. The Revi'ewei has pointed out an aiithmetnal eiror in my 

Bection on ; and asks bow I could have allowed it to 
remain uncoriected in two editions of my System. The loasoii 
was Simply that 1 dul not suspect its existence. In niy fifth 
edition I had deduced the atomic weights ol bodies as ncaily as 
I could liom the experiments of otmrs. I had foimed Iho 
resolution of investigating the subject with all the piecision of 
which I was capable by expenmenls of my own. Hence in the 
sixth edition I natiudlly allowed eveiv thing winch I had not yet 
vciified by expuiment to remain unalfded. Tins was the 
reason why thu section on fluouoe was punted veibatiin fiom 
the fifth edition. , 

The leadeis of the AtmIs of Phih^ophif aic aware of the assi- 
duity With which I have ptosecuted this investigation. J have 
now detei mined the atomic weights of all the simple bodies, 
e:rcept ^bout 15, Fluouc acid nas occupied iny attention as 
well a& the othcis ; but my evpemnenls on it are not yet icady 
forjiubhcation. I may, howovei, state here, that at present I 

am inchnt^d to consider flup'f spar as a compound ol 

1 

Lime. 8*5 

Acid 1*25 

Hence the atomic weight* of the acid ^ceuis to be 1*25. It 
may be a compound of one atom of oxygen and one atom of an 
unknown combustible, whose atomic weight is 0*26, or double 
that of Itydtogen. If we suppose it a compound of tijual 
volumes of fluoiiiie and hydrogen, then the atom of fluorin9 will 
wtigh exactly as much as the atom of oxygen. This is rather 
against tlie piobability of the existence of nuorine. 

10. In p. 144 of the Keview, the writer thinks pioper to dis- 
pute the accuracy of my expeiiments on hydtocaiboniO oxide, 
though it IS evident that he W never repeated them. 1 have 
prepared this gas at least a dozen of times ; have exlnbitcd its 
propeitms to my students; and it has been repeatedly examined 
wnd analyzed by my pupils. 

11. In tlie «iame page, the Reviewer denies that I ascertained 
in 1810 that chionc ether is a compound of olefiant gas and 
chlunne. I refer the reader to i4y p^or on the aahject pnnted 
in the drat volume of dhe Wernerian Transactioa)^ p. 5 Iol lie 
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will find a eset of experiments on it detailed, and my conoluftion 
from them, as follows : It is a suhstance of a nature rj^uite ' 
peculiar, and seems to consist of the two gases simply combined 
together/" I did not determine the proportions m which the 
two gases unite ; that was reserved for Colin and Kobiquet ; 
but my experiments left me in no doubt respecting Die consti- 
taentb. * • 

J%the same paper we find him using for another analysis an 
olefiant gas, which, by big own account, contained l(j per cent* 
of common air, and the oxygeif gas was mixed wiDi 1 1 per cent, 
of common air. We would like to know how he ascertained so 
precibely the propoitiou of common air when he was in the habit 
of operating with such impure materials.” — (Review, p. 144.) 

I shall gratify this laudable cuiiosity of the Reviewer. I 
ascertained the volume of oxy^C' gas in the olefiant gas by- 
means of nitrous gas, employing Dab on's formula for the pur- 
pose. This volume, when foun^, I multiplied by 6^ and consi^ 
dered the product as the volume cf common air mixed with the 
olefiant gas. I as<'i. i * aincd by rep < cl tiials the \ oiuine of pure 
hydrogen, which loh tlie smallest residue when detonated with 
the oxygen gas. The pure oxygen was obtumed by taking half 
the vohmu of this hydrogen ga^ The residual volume I consi- 
dered azote. To it 1 arltled oiv-f»^firth of it» volume, andi 
called the sum the volume of coiniuon air present. Oxygen 
containing 1-1 1th of its bulk of comiaon air far from impure. 
It contains about 92 per cent, of pure oxygen, and only H per 
cent, of azoto. With such a gas, veiy good results may be 
obtained. Indeed in many cases it is expedient to 
purity of the oxygen gas employed, Ay mixing it witllacertain 
portion of common air. ' 

12. Rut we come now to what Die Reviewer seems to have 
considered as Ris master-piece, — his defence of Mr. Braudels 
notion, that carbureltcd hydrogen gas is merely a mixture of 
olefiant gas and hydrogen gas. By this time 1 dare say he iat 
ashamed of wAat he has written on this subject, and would 
willingly barter nine-p-tenths of his wit for one-tenth of my preci- 
sion. ror Dr. Henryks paper published last sumWr in me Phj- 
Josophical Transactions has demonstrated the peculiar nature of 
this gds, if any demonstration was necessary. Indeed my state- 
ment m the Annals of PMlonop/tj/f xvi. 380, was decisive of the 
inaccuracy of Brandt^’s views. * That a mechanical mixture of 
three volumes of olefiant gas and two volumes of hydrogen 
should be unilormly extricated from stagnant water in all places 
would be tiuljr miraculous. #l)r. Henry found its specific’grayity 
the same a« I had done, and that specific gravity is iucompatible 
with Brande^s notion, as are indeed all the properties of the 
The Reviewer has mis-«tated my reasoning in the out 

it is not worth while to pat him rights if Mr. Braude chooses 
• to persist in h&s opinion in the face of common sense, 1 hnv^ 




jDir. {A prii*^ 

|lto say :ffe r LetXmy arg^ents and the 

iexperiia^mts on the one hind, and the statements 

' <>f Mr. BranQe:^d the witty observations of the Reviewer on 
; thf^vOther, be.pkoed in j(q>position to each other, and let flie che- 

^^ith respect to my mode of taking the specific of 

^ospharetted hydrogmVgas;' the Re^ifewefr observes ; This 
45bhfessibn betrays/povef^^ of-Mvention^; and ignorancji^of the 
frtiethods previbasly practised in auch cases/^—^Pleview*, 147.) 

, This observation; from aOt individual, Who, so fai^ as is known to 
; the public, neyer took the specific grai^ity of a gas in his life, 
and directed a§;ainst me/ who have determined the specific gra* 
of imore than 20 ga$e,s, with, a degree of care and accuracy 
; aeldom eouatted> and gev^er surpassed/ had surely been better 
ii^aredl 1 affirm that my meth;^ is susceptible bf greater accu- 
kfacy than that kvvhich the Reviewer insinuates that I did not 
this I affirm from having repeatedly tried both 
methods. . The less complicated an experiment is, the greater 
[is the. chance of accuracy 4 ^ 

. > J4, In page"^ 149 of the Review, a most indecent attack is 
made upon a paper of mine printed in jMcholson’s Journal, vol. vi. 
,^4 92, ^ On the Compounds of Sulphur arid Oxygen;” This 
papep' was printed so^'^arelessly that the meaning in several 
places lainuch obscured. I’he experiments described in it were 
jfsfxme vriih an apparatus by no means well adapted for accuracy; 
)bat they. were feo often repeated^ and so carefully, that the errors 
'Spommitted are inconsiderable. ,fe I employed 

C hOnevix^s analysts 'of-sulpfeate of barytes ^ a datum, which 
5s noiv^own tp be inaCcucjate. Wlien the error thence arising, 
and wWch has nothing tP-<io with my experiments; is corrected 
(and it ia“:m anyone^s power to make the correction), the expe- 
^rimenjta related in pages 95 and 95 show that siSlphurous acid is 
.^90mposed of / 

. ' ^^ulphur,,.. ^ ^ * * * . ^ i*'' '4/ *, 4 1 4 '4 ■ ^ <4^ 1 7 
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' No^ the true compodtipa bf,th6.acii^J^ now known to be : 
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Reviewer is netff enougb 

l|,W Uai§t'.j^ w,9fba[pt X hare saiiX'^rijay Syidem X'l»et him. 
vcowjpafb# |Mth’^etkitei^aBdy^oX«aM^ whether 

will supet by Ibte compeLTtson. , ;,4s for tab of Davy, 
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to which the Reviewer refers as the first which established the 
true composition of sulphurous acid, I am ilht acquainted witli 
them. 

15. 1 may leave the Reviewer’s remarks on my account ol' 
arsenic to any reader of Uie least candour without being appre- 
hensive as to the result. My statements in the S} stem (as the 
reader will find) were deductions from the expeiiments of Ber- 
zelius, which I have since found not to be quite accurate. The 
true ammic weights of arsenic and its compounds are given in 
my paper in the Annali of Philosophit (New Series), vol. i. 
p. 13; andvol.ii.p.I29. 

IG. The Reviewer affirms that the analysed of Vauquelin, 
Arvodson, and Gmelin, all concur to show that the weight of an 
atom oflithia i8 2’3, and that I, in defiance of these authorities, 
make it 2‘25.*— (Review, p. 150.) * nave shown in tlie very page 

to which the Reviewer alludes, ffiat the mean of the experiments 
of Vauquelin and Arvedson give the weight 2‘254, wnich very 
nearly agrees with my number. 

17. The remaik Uiwm my direc ms for forming muriate of 
barytes (Renew, p. l./O) shows that the R'^viewer is not practi- 
cally ncqiuiiiteii with die making of this salt. ,I have made it 
very often, and hkve tiied thq^ Reviewer’s method as well as 
otfiers.^ The directions in my fiystepi Vflnnk the best. Nothing 
is gained by keeping out the non of which the author speaks ; 
because the munatic acid of comincice is mwev ficc from that 
metal. You must, therefore, heat yopr sail, and redissolve it in 
water and crystallize, before you can get it in a state of purity, 
whatever caie you take to exclude the iion mixed with^ouf 
harytos, Duiing the last two yeay| I have geuerally^fepaied 
the s^lts of barytes by fusing the siRphate with an alkaline car- 
bonate, washing oil' the alkali, and then dissolving the carbon- 
ate of barytes %u the required acid. I am not sure that this 
method is more econoiniool than the other, but it is less troii* 
blesomc. 

18. The absurdities respecting manganese to which the 
Reviewer alludes (p. 150) aro absurdities of his own, not of 
mine. 1 leave him to correct them at his leistlre. As for my 
account of steel, whveh he says has long been the ridicule of 
practical men (p. 150), 1 have only to say that 1 have 'given the 
best account of it which I could. I have witnessed the process 
several times both in England and Scotland, and ha\ c flvailcd 
myself of tli ) description of it published by Mr. Collier in the 
fi^h volume of the Manchester Memoirs. 1 must rest contented 
in my ignorance till Mr. Biyudc tliinks proper to enlighten the 
woild on the subject. 

19. The sneer a^inst me (Review, p. 151) for not adopting 
Mr. Donovan’s estimatq of the composition of the inercurim 
«)xides is quite misplaced. When praised Mr, Donovan's 



ji^er;- ll'i^id ndij^aJe ^ese '^timat^, X' oan tnake'allow>' 

,, aice fb!i; iB!T 0 M,;i! 5 ;|?®^ a gQod^.pajper. Jf this Wre not nlade/ 

' (wJjat chemicd Aier wonld. be entitled ta.praiaef Where is the 
-who has not very\fceC[uehdy fdlen into 
'■<5^yti'Cia|'::TOSl58ite8-? ^ / ■ 

. ;'20. Th#"sneejs at my aecc^t of aminionia. could not jbave 
CsOn^efr^: any writer of the smallest candour. I do not attempt 
^ reconcile the discordant statements. My own of course are 
, <toe which I citajisider as neaarest the truth. Eten they would 
rnequire to be fe-examihed. The; ex|»eriments, were made 20 - 
. years ago, when neither my weights nor my measures were so 
, accurate; as they meat present.. ^ - 

' 21. The B«W^wer is' hw*® indignant that I have given Mr. 
Baitoa’s st^ngth o^f hnlnlmhc acid, instead of Dr, 

Dfe’st-^l'Pi 153..)r; I consider Dhltoas, as far as it goes, as the 

t st of the two. . To a practicsd- ^emist, 'such a table is in fact 
veiy Utde nse,„ I find{it of none, except in the rare case of 
•having a -'dilute acid by me . My method of proceeding is this t 
•J keep bt me a'^w pounds of sulpburiu acid, which 1 have puri- 
%d by mstillatihh, and concentrated as far as jkossible. Such 
anid has the specihc gravity 1*8447, and is composed of 5 real 
ahidahd l!‘12&water; consequently 6^ grain's of it contain exactly 
:6 gisilnsjof true acid, 'd^can vtejgh the exact quantity of this 
acid warned with as littfe trouble as of diluted acid ; ‘I after- 
Wi^ds dilute thia portion at pleasure. Indeed I have a glass 
measure ‘ graduated to grains, iby which I can measure the 
duahtityoi acid when minute precision i^ not wanted. A table 
".ahnilartb that of Dr. Ure’s, we flpd of no use in my laboratory. 
!22?ifesneer about lamnjc add (p. 153) had better have been 
omitted, Mr, Dariiell havingdiim8elf ackno wledged, that this acid 
i| merely the acetic, and consequently, verified my opinion. 

‘ 23. I donotbeUeve that in the whole history of chemistry any 
ilung qan be pCihted oht more .uncandid or unjust t^n the 
Keviewdr^s remarks upon hiypaj^r on Oxalic Acid, published in 
the Philosophical; Tran^tiohs .jfCr 1 807. I did not succeed in 
ascertaining the exact p^portion of water contained in this acid,' 
my method (simply heating the acid on a.sknd-hath) not being 
oapabie of sepaihtingtiie.whole water. T^e consequence of this 
Sims, thatimy oxalic acid COQtain^ water, and of course iny data •' 
j^ detendining the cou^osltion !df the j^cxalates being wrong, -. 

composition is inaccurately stated in iny ^aper. ,>To cor^' 
Whl theeirCr it wOnld be necessary to subtract the p^’on of J 
water which I. aljpwed te. remain in the acid. If, the ^viewer 
, 4#S wjh'fibd my'^sults federhble approxhnations^,, , 

. r^ei^ue of the paper doec nCtdipend uponihese numerical 
aa^ysestf' It ccoimns of miitter, of; which I have 

unhbrral^livailed: ^ ^ editinnh of mw Systi^ .puh. 

hshedjBipfe 1803*1 I xna^ ihei:^^ Jbldi; wrote a 



'' paper on' the and r^e^y'* 

tify my analysek;; hut his ^'e^lls deviate as far. j&om 
mine, and fj^oja the same cause. , , ;' . 

The allegation hy^^he Revidyeer, that my analysis of oxalJe 
acid was inacciiratfe because ihy oxaKc acid .still retained 32*5' 
per cent of water is disgracefnl|y; unjust He must have known 
that my'^periments not made up^n oxalic acid> but upon 
a dry Oxalate. .No water exis^d in the acid as I employed 
andj therefore, none wa$ to be il^uped; My hear approach to 
truth in these experiments^ notw-ithstai^^^^^ numerous diffi-. 

culties attending tny method, il5^d dhequivocfid evidence of the 
great care employed in the experiment , . ,, 

I may mention here that Berard in his paper denied the 
existence of binoxalate. of, stp^an. ^ have frequently formed 
this salt since, as welfas birioxSate of barytes*: They are J^oth 
crystallizable imd well defined salts^ , ; 

24. The R€\ievveris o^ervariqns on n>y analysis :of chloride of 

lime (p. 15G) are$o ridiculously; absurd; that it would be waste 
of time to make a sf?riOus ausi^rer.t them. Ilpes he know so^ 
little of this substance as td suppose that, chlo&e of jime ever 
does or can enter as a constituent intii it? ff he thinks so, I 
would advise hiin to try a few^ experini^hts oh the passage of 
chlr^ine gas through dry lime: his petulance, 

and give him some, information ou«a Object about which he.^ 
obviously knows nothing. . 

25. Tt^ Reviewer’s remarksiiabout the quantify of muriatic 
acid gas absorbed by water (p- 157) are/as usna| very Witty ; but 
the wit does not affect nXe. I have giyeh .the result of my expe** 
riments. Let him repeat them,, .and show them to be 

and then sneer away and welcome, •‘fill then I shsdf^iy say>^ 
that it is easier, to sneer ihari fo experiment., . v \ 

26. The Reviewerytemarks oh my account of the mode of 
preparing chlorocyanic acid ai;^ shamefully uiiju^t. 

27. I have now noticed alt^the Reviewers attacks ppon me 
for want of knowledge^ which ahem entitled to any observation, 

^ T * 


tile fdlowing paragraph from the Review.;. ^ ^ , 

“ Mineralogy^ which hpw, begins 'K assume 
aspect pf the other pairfo of natufo^ byj thh Sbqm^ of; 

; Werner^ Haiiy, Mphs, and Jameson, is here expbtted in a truly 
chaotic state.* He; has "no aUus^n wl^tever td ^ 
lory method of Mohs, which.; do ;fpi the study of 


minerals: what , the sexbal ' enabling a 

person oh taking up a ^pecimei^l^i teiV it to , its peculiar classj, ; 
order, genus, and speofo4^ iffl h^^fdrscovejps its nh?ne and yarioB^t;; 
relatio^; HisJfirst the I|i?cri^Hdhnf 

is copied fram:|f|£3^K JaihefoaVtr^ti^, ph 
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:. ters. We i^4 '^e.siHne cbijpter, iln the' sioite^ words, in the 
. former editioj^^t ;trith a referei^ to Mr. Thaieson, which is 
;■ now suppre^^.'S The only ohservahJ^ alteration;, indeed, in his 
preset^ arti4e on Mineralogy, as tlie -erasure of ' Prof; Jameson’s 
. name whererer formerly occ,Brred.”-«-(Review, p. 166.) 

Ttie .^rang^ment of minerals which 1. have adopted is that of 
Wer^,, with a few sl%ht alterations it better for a chemi- 
cal work. If, it he a chaos, thfeir the same term may he applied 
; to every system of '^onneralo^ which has hitherto appeare^d. 
How fax the Eeviewel^s statement, that the;Minerai<^ in my 
■ sixth edition is just a reprint <4 that in the fifth, the reader will 
be enabled to judge whepa I inform him that it. contains no fewer 
than 38 new species, ftie names of whfoh I shall here subjoin for 
' the Reviewer’s satistactioii i 


iTur^u^se, 
i /Peliomi, . 

Cplophonite, >. 
■Helvinc, 

' Eadyalite, 

: Alloph^te, ' 
Basalt jaeger, ” 
^herrfhfo, 
Karph^ite, 
MesolitO,. 
.Skoletith^ , 

.'■Oiesie^te, ' , '■/ 

Calain^^' 

Baikalitie,. 

’ Fassaite, 
Polyhahte, 


Bncholaite, . ! 

P«ipe|“cpal, , 

Buc^nie, 

TennhUtite, 

.Selbniuret of Copper, 
Bismuthic carbonate of copper, 
Titaneous iron ore, 

; Snlpho-arseniate of iron, 
Bkoroclite, 

Knebelite, ; 

Carbon-silicate of inni|ganese, 
Qlance nickel, 

Woden pyrites, 

Arsehtate of ruckel, 

. Aniimoriialsulphuret oiflead, 
Arsenio-sulphuret of lead, 
Antimonial arsOnial^ of lead. 
Tungstate of Head, 

Alunolnate of lead,- 


Beside's’these new ^pj^ies, whidi'cimstit^^ no trifling addi> 
tion, 1 have chs^^ .the potitipa of U; considerable number of 
species,' rectified Ihe de^liption of more than , two-thirds , of the 
whole, andmlded manj^ hew. ahulyses,' aft indeed that hhd come 
to my knowledge. .1 .^nceive, therefore,' dbat the attention 
which I paid to. tiiis plirii of^ftie woiki 'atm . tfte improyementa, 
introdnced into it, are ^Uch:ihore coh^emUe than #uld have, 
been anticipateft*' .Ihsti^^ of <^'n6are, therefcnu, | was entitled . 
tonosatali deg^ df®tais,e.;,.> 

Wjtii,.re8pi^'|o the^stenp p3f ^ohs,:^which has been^adopted 
by Jrmeson iafti# W| fediti^, Pmo^ ^mfess lhyself ait incom- 
petent jadge,^<^u]^..|;fto'‘hpfundeir^^d it. . t, have, perused 
Moh8^H«tiIe treatise ti^lihe Oi^ra^j^‘i|f the C^rntses, Orders, 
Generejf ehd'%#cie^ w did me the 

honour i3J^''itiie account of.- 
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the method pubU^ed in iJie JEdinburgh Journal; but. neither of 
these accouate puts it in my power to understand tte nature of 
the arrangement.. Mr. Jameson’s last edition is a cypher with- 
out a key. tinder these circumsta:noes> I thought myself obliged 
to omit my references to .Jamesop?s System. I could not 
refer to the old edition after ikte au&or had published a new 
one ; and I could not refer to the new edition, because I did not 
understand it. Thus circupistanced; I thought the best thing I 
could do was to refer td - Bfcoffman^s Mineralogy, instead of 
Jameson’s. It contains the Wernerian descriptions in the very 
words of Werner ; and is the ptigmal from winch most of Jame- 
son’s descriptions are taken. • , 

Kut even if I had understood Mohs’s system, I question if I 
should have adopted.it, because it is not adapted to a chemical 
view of minerals. If Mohs succeed in establishing an artificial 
system which will enable the student to find out the name of 
any mineral of which he may hap!'''nto have a spciimen, he will 
perform a veiy useful task. !Bat suiely it will not be, said that 
tlie last edition of Jameson’s Mineralogy is in this predicament. 

In a chemical treatise, the composition of piinerala is the 
most important point. Now Mohs has not paid any attention to 
tha composition of minerals, bSit has bjsen guided by spmetliing 
respecting the crystalline shape which he has not put it in onr 
power to understand. 1 shall give one order as an example, and 
1 select it tlie rather becausP all t|ie minerals arranged in it 
are chemical compounds. 

Order VL — Baryte. 

Gends l.~—Le(^ ISpar. 

Sp. 1,. Sulphate of lead, 

. * 2. Molybdate ,of lead, 

‘ , '3. Chromate of lead, 

4. Phosphate of lead, 

5. Carbonate of lead. 

Genus It .'— Hat -^ Boryl . 

Sp. 1. Carbonate of barytes, 

2. Si^phate, of barytes, 

3. C^bonate of stroiition, 

4. Sulphate of strontian. 

Genus 

rSp. 1. .TuRgslItte of lime.. 

Genus , 

1/ Silicate of>4inje,...-'."^'; , . 

, , j«p,,,2. Ar^ydrons’ic^TOiJuale 
■ 3, Hydrous cfi^nate of mitc. 
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QwvsV^^^Red Manganese, 

; Sp. i* Silicate of mangaiiesev 

G|E>fus VI. — Sfiarry Irotu 
Sp. 1. Caitipnate of iron* 

Now I appeal to every ve^er wither a chemist could adopt 
such an arrangement, AH miner^^are probably saline com- 
pounds, and &rzeliu8 Ims^^oue a considerable way to prove 
this; but I dot not consider mineralogy as yet ripe for a true 
chemical anrangemejatC iaboiir must still be bestowed 

upon the ch^emical toalysi^w I have been occupied with the 
zeolites occasionally for more than a year, and the 14 or 15 
minerals which I have already analyzed have given me much 
additional informatiori^enough to enable me to arrange my own 
cabinet; but not to- publish a systematic arrangement of even 
the zeolites, f would still Ullow the Wernerian arrangement to 
remain^ were I to publish a new edition of my System to-morrow. 
By the united exertions of chemists in every part of the world, 
a true natural arrangement of minerals vvill, by degrees, be 
accomplished. But festina tmle is an excellent adage, of \\;|i.ich 
the 'Reviewer would do weH to avail himself. 

The only other point to which I think it will be necessary to 
allude is, the animadyer^ons of the Reviewer on my chapter on 
the anEtlysis .of min^r^ls.' He, has:pointed:<>ut one two typo- 
graphical errors, and invented as many more. This chapter 
* nearly 20 years ago, and consists chiefly of speci- 

mens, of me mode of aujlyzing minerals taken from the best 
analysts. Since that time I nave repeated more than once 
almost every analysis contained in, it I qould certainly have 
iihproved it somewhat ; but to have given accurate formulse for 
the analysis of every mineral is still beyond our power. A pre- 
cise knowledge of the atomic y^eigHt of every constituent of the 
mineral kingdom is an essential preliminary, This I have been 
acquiring only rihhe my sixth editiph was published. Even at 
present my knowledge is incomplete, some very essential atomic 
numbers being still wanting. We lie under very great obliga- 
tions to Klaproth, elhd Budhdlz,' and Van<jueliu, for^heir nume- 
rous analyses of minerals. They have ‘greatly enlarge 
knowledge of the mineral '|£,mgdom; whijfe they invented 
many methods of .analysis, which, have -added much to the 
resources of the . pTUptical;^^ But^we still, require more 

accurate methods than tlxo# wife .which Jthese chemists were, 
satisfied, before wp' can acquire that precise knowledge of the 
composition of miirefiris which is requisite for an accurate che- 
mical arrangement* ‘ y ..VqWjUrds , I have 

turned a ttt^^ntion, variety 

of methods for art . t^ the requisite 
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degree of perfection. Some of these i have occasionally pub- 
lished; and I am not without hope of being able, in the course 
of time, to lay a practical system of chemistiy ljufore the public. 
One part of this system indeed, that which respects the gases, I 
have nearly completed. But salts, metals, and imneiaK, (ucsfnt 
BO very extensive g. field, tliat I am apprehensive h st the life of 
one individual should be too short to tiaversc the v hole ol it . I 
take this opportunity o^ calling the attention* of chemists to 
the importance of such a desifable object. The joint labour of 
many may accomplish with ease what would sjirpass the most 
gigantic efforts of a single individual. 

Thus have I finished my remaiks on Mr. Braude’s Review oi' 
my System of Chemistry. When 1 perused it foi the first time 
with attention in the month of February last, the impression 
which it left upon my niind was, fliat many of the animadversions 
must be well founded. They arc made with au air of such con- 
fidence and plausibiluv that they a well calculated to moke an 
impression on tlic leader. After having tl is investigated them 
one by one, 1 am ama/xd to find how very few of them have any 
justice in them, and feil fully confident that crtiry leader wiii 
participate m my a^tonisluneut, smd agree with me that a more 
uucandid review has scarcely ever appeared, and that it fixes au 
indelible stiirma botli on Uic ef'itor ami the uutlmr. 


Aktiojle 

Asiimtotnical Obi>cix'ati()u<,, 1822. 
liy Col. Bcaufoy, FRS. 

iii(s/i( t/ Heath, near Slanmore, 

North* liongitude West in time r^20*93'* 


'23. Kinci^inii pf Jupiter’* third <7“ 1 * ) Mean Tame at Htushey. 

ferttellite, J 7 8 34 J l\lenn Time atMU'cniMrli* 

reb.S7. y 3, Mean Time. t lliohn. 

m.27. 33 ^ean Time at lluthu. 

1. Jjlmcisioii of Jupiter’b J 6 50 S7 ) Mean Time a1 Bnslttr, 

satellite, , * j? ^ 3’imc at < h< t nv k]». 

Mat. ^2. JEmersion of Jupitcr'o secontFC 6 S5 33 ) Mean Time <if Busluy, 

sotejliie 2 ^ y Mean Time a 


Tlie occ-ulUtions of the %m by thcanoon were made under \t‘iy OiromaM,* fiuuni- 
sttmees, and their bnUiupcy seiuaiucd uudmumali«d till oKcurtfd, by Ibe duiiv hmb of 
the n 
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Article III. 

J^tjperimcnh and Ohserwtiom on the MesiUance of Water, with 
liemarkb on the Apparatus, By Col. Bgauiby, FRS. 

(To t?je Editor of the Aunah of Philosophy,) 

BEAR SIR, jiuslicj/ Heath, Ma^Oi 4. 1822. 

In the third ^volume of the Anmh of Phiiosophy^ T)r. Thora- 
Sion published several of the experiments made at Crcenland 
Bock, between the years 1793 and 1798, on the resistance of 
water to variously shaped bodies. Among these were tlie direct 
atid oblique resistance of two square iron planes, whose united 
suifaces measured 2*972 superheiai ft*et, llio centre of earli plane 
being irnmerped three feet beneath the surface of the watc'r (.)n 
reference to the original papers, 1 am persuaded that an error 
was committed in placing the planes obliquely to the impulse of 
the fluid, insteacl of dimimshing the angle ol incidence from 50 
to 40 degrees; for it appears that when the plaius formed tlio 
angle of 50 degrees with Iheii path, the motive weight of 131 
pounds produced a velocity of 4*575 feet in a second, and that 
the same weight gave exactly the same result when the}>laiies 
obliquity was reduced to 40 degrees. That this statement is 
incoiTect is proved by a'raolive weight of 33 J p6unds, wJihdi, 
when the angle was 50 degrees, drew the planes with the volo- 
feet per second, and at an angle of 40 degrees, 
3,306 feet!* • In consequence, in the annexed Tabic I, J have 
rejected the experiment at the angle of 40 degiecs, and com- 
bined those at the other angles, with some experiments not pre- 
viously inserted iu the Annals, The experiments were reduced 
to the same velocity, six feet in a second, by finding the exi)o- 
iieat m of the resistance: according to iliis formula, m == 

R and r representing the motive weights 134 and 

33 », and V andu the corresponding velocities. By calculating* 
the exponent m for eve^ angle of obliquity from 90 degrees to 
10, nine values are obtained, the mean of the whole is 2*0154, or 
somewhat greater than the square of the velocity. The exponent 
VI bei^ found, the various resistances the planes met with at 
the different angles of incidence, and moving with different velo- 
cities, are reduced to the same velocity six feet per second by 

making R = r x —> and motive weights calculated by 
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resistances fjrbm 90 itp 30 degrees. At this single ^e ntunbers 
are nearly, *®sistance being rather greater ^ afterwards 

the sines again’ escce^d the resistance. This comparison might 
have been more readily made by„diyi^ng all the resistances by 
the greatest resistance, and under thei^ rntios placing the uatuml 
sines which , are to be found in mwy boohs of logaritluns. 
These numbers rmd their , sqpiares are also inserted, and in *no 
one instance do dhe experimented re^tances coincide with the 
sqnare of thh-^siue. The rednced ..direct resistance when com- 
pared with the 'plane'^ resisb&ce at six feet in a second, sec 
Table IT. is in; excess 24- founds. .This disctjjpance, may be 
partly attributed to the latg^' surface of the two planes, and 
partly to subsequent improvements of the apparatim with which 
the experiments of Table II. were made. • A ciotive weight pf 
42,885 ppunds, according to the^experiments ^ that table, woidd 
produce a velocity of 6,587 feet per second. . 

' Two circumstances affecting the oblique resistance are the 
negative pressure and the accumtUcUpn of the fluid on that part 
of the,' plane on Which it first strides; thats ich an accdmulaffoa 
takes place is well known to practical men from the greater 
stress of the weather brace above the lee one^ of square smls 
hoisted by the middle, and, forming. ^ acute angle with the 
wind’s, direction. This faof is exemplified .in the custom of 
slinging the yturds of luggers by the thirds, by which one-third 
of me yard is before, ana two-thirds behind the mast,, and an 
equilibrium of the pressure of tlie wind is produced. That non- 
elastic fluids produce a similar effect was clearly shown in the 
rudder of the vessel built under the iospectioa. of the J'fts Earl 
Stanhope. His lordship, with the iflew of l^ssenifl^or luther 
annihilating, the labour of tbe.beliflmaan, caimed me pivots of 
the rudder to be insetted in the middle of the upper and lower 
surface, but on trial to produce, the desired equipoise, it became 
necessmy to shift the dxis a tlflrd of the rudder’s length, reckon- 
ing from the foremost extremity. , From these; observations, it 
appears that the oblique resisttuice of a plane, consists of four 
parts, the impulse, the friction, the minus pressure, and’ an accu- 
mulation of me fluid bn the fore part of the inclined surface- 
«fhat these experiments are superior to any yet published may 
be,inferred, without arrogating any great meiit to jthose who 
made them, frbm tile tixe of the expentnented bodies, imd to ^e 
accuraijy: jaf the appariftus which measured tiie velocity of the 
moving bodies. to a sm^l fraction of a'spcond/ a circumstance 
essentially necessary tO obtiiiii accim^ resists. It^is most 
desirable that experiments tiiis.,kind should be repeated ; and 
■1 anticipate vtith mubh pleasure .fhe' publishing of the second 
volume . of Hydraulic . Experimenis made at IKibie Mines, in * 
Sweden, under , the sgieptific^i^d able 'tnanagbrnent of Messrs. ; 
tagcrhjelm wli Kid|5^us, .iV the Spence of tli« Mineral 
.fcociety. ... t'j-;.' • 
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^ In £he Amah October, 1815, Pr^f/J^omscj)^' (Sid m€ the 
favour to inseit ^ tilble of experiments on tbe direct resistance of 
water to a . plane One foot square, and immersed to the ihean 
depth of six feet, but owing to an inadvertency in copying the 
eighth column, entitled “ Exponent^. of , the Minu^ PreSsure/^ 
wa^ erroneous, and, thOtofore, .e^^pung^d. I have now the 
{)leastire of sending another, Tabje 11^ which does not materially 
diiFef from the former, excepting in the last column* The first 
Oohtairied the resistance of 'a square platfie ; the present, the mean 
resistance of a square and round, j^Iane, each containing 144 
square inches, cr one simetficial foot^ 

Column 1 cpntairis tne: yeloc^^^ the, planes through the 
water in feet per second; , ■ 

^plumnl^S, coitions of water, the base of: each being one foot 
square, and the respective altitudes equal to the space through 
which a heavy body muist .fall to aciquire the^^elocity of one, 
two, or three ieet,'&c. in a second. " 

Column 3, the weights of the different columns of water in 
Ihs. avoirdupoise, 

. Column 4, the mean resistance of the two planes in lbs. avoir- 
dupoise. 

Column 5, the difference between columns 3 and 4. 

' Column: 6‘, the minus prepare found by experimient* * . 

Ih Column 7 is set clowii the exponents of the minus pressure. 
These exponents are found by calculating tfie varibds values of 
m answering to one and two feet, and the corresponding weights 
and*b075; Jhen two and three feet, and the correspond- 
ing, and 1’29||3, and so on as far as 12 feet. The 

mean vSiie^f the eleven Ife^ponenl^, 1,7646, is then used, and 
the table extended to 20 feet ; but the same reliance is not to 
be placed upon the resistance of velocities exce^iiig 12 feet per 
second. 

The minus pressure is thu« determined : Figures 1 and 2 have 
the same fore and middle parts ; the: bows or foremost extremi- 
ties wedges each pblique side, me^hring three feet, and the base 
one foot; the fmiddle part:a cube one joo^ square the stern or 
hinder part of fig. 'l is likewise a wedge lyhose oblique sides 
exceed the foremost by one foot and six inches, these sides' 
being four feet and six inclfes long. It is evident W inspectihg 
the two figures, that as.lhmr fore and midiUe parts ,are; similar, 
the difference of resistance, after deducting the frictiph of the 
water (which in all.pases, , the planes excepted, has been done), 
mtaSst proceed from the forhi of tB^ sterns. The experiments 
made with these bodies, b and 2, ate contamed in Table 3. To 
corroborate the above ekperiments, solids 3 and 4 were em- 
ployed ; these, like the fermer, bad 'thp same for4 ; and imddJe 
parts, the bows circular, |i,ttd the centres .Whical, but in fig. 4, 
the wedge stein end was takel^away I therefore, the variation in 
the resistance in this case, as in the foriaer,' proceeds from alter-* 
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ing the aftet,e?jtxi^ity. experiments iriade with these* 
bodies, 3 aud^>cre cbntain^^ fable 4, and slw^.like the 
formet^ a cob^id^nbie increase of resistance. The iniuns pres* 
sure found by^ these last experiments is set down in TaKe 2* 
The minus pressure thns ascertained rests on the supposiiiotr. 
that a wedge >Wiose oblique ^des the width of the base 

four times and a half is devoid of that -kind of resistance. To* 
clear up any doubts on this sul^ect, experiments were made with 
bodies 5, 6', 7, 8, 9, lOf tjie stem ends of solids^6, 8, ICh were 
shorter than those pf 5, 7, 9 ;^the oblique sides of these mea- 
sured ifi length ^hree %et, and the oblique sides of the others 
four feet and one half. /VTable^VS, 6^ ,apd 7, corilain the experi-^ 
ments, with these figures, mA justify the conclusion that the 
minus pressure of those solids that have the longest after extre- 
mity is so minute that it may be considered as notlung, and 
consequently rejected- . * 

By consulting Tables 3 and 4, it might be concluded that of 
all the variety of forms of which the -tern end is susceptible, the 
most obtuse woiild have the greatest minus pressure. To prove 
or disprove the justness of this inference, the resistance of solids 
11, 12, 13, were found, tlie last being the same figure 2, that 
is, with a square stbra. Fig. 1§ i& ihe same as fig. 8, tamed 
encTfor.end, or the hind pari made the bow and mce venA* but 
ihe stern of fig. 11 is an equilateral triangle. The result Of these 
experiments is set down in Table 10, and it is v^^ry singular that 
ail equilateral triangle so far irPni diminishing the miiihs pres- , 
sure, augments it ; and, on the contrarj^ a semicivetdar aftet 
body diminishes the minus pressure. The effect of joining an^ 
equilateral triangle to the base of •an, isosoOles x^s^nlddemhly 
augmented the resistance near the ^rface, as vvinappear I’miir 
the following experiments : A vifedge 43 feet in length, 4*75 feet 
ill width, and 1,28 feet in depth, and liearly immersed, required 
a motive weight of 395^1^ pounds to draw it 12 feet in a second 
through the water by the vertex. On the addition of an equila- 
teral triangle to produce The / same velocity, 470 pounds were 
requisite, being an increase of 74^ pounds. That the shape aw 
well as length coatriWted , to diminish the ne^tive pressure 
•appears by comparing' the rPsuft of fig- 12 with fig. 11, , as con- 
tained in Table 8.^ The minus pressure of fig. 9 being nothing,' 
it might be expected that the pliis^pressure or head resistance of 
this figure, would be\ the; same as the weight of ;water‘ contained ^ 
iu Coluran 3 of Table 2 j but off examining Table 2, the head 
resistance is Sjp^oUet; eonsequefftly the; plus pressure increases 
in a less ratio tna^^ the squares of the velocifyr f ' 

Some observations on Iff lu siaje of the bodies, and the difficul-' 
ties experienced iu making the experiments, may not prove 
unacceptable tb those who here^er eff^e in, a similar employ^; 
ment. It is recommended that The of the bodies wffos.d' 
-resistauoe is to be.detertomed,f#^uld,.if square, not exceed ond 
' ^ V - ' ■^^r'4 T ‘ ' 
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foot in dijameter ; at first sight it might appear th&t the larger 
the surface,, the ;fii6re . acQu^ the experiment,;'^bich, though 
true in theory, is false in practice, for large solids boUi by bulk 
and weight became unwieldy, and consequently difficult to 
manage; and when experiments were to. he made beneath the 
surface of Ihe water, condderable trouble occurred in accurately 
placing, and firmly securing, the immersed body to tlie conduc- 
tor; ' When practioabie, only one bar should be used in attach- 
' iiig the upper aad lower bodies to each other; the shape of the 
* bUr should be elliptical with the transverse or longer diameter 
parallel to the cpntre line of the experimented body* This form 
of bar is advantageous on many accounts ; it meets with less 
resistance, is not so,liaUe tb bend from the impulse of the water, 
and answers the purpose of a rudder by a smml alteration in its 
parallelism, whicn, without affiecting the accuracy of the experi- 
ment, will prevent'the conductor from deviating with its attached 
solid from the intended course through the water* It would be 
a further improvement if the tremulous motion of the iron bar 
caused by its elasticity was prevented, which might be done by 
placing the bar in' a nietat case, and filling up the "vacuity witli 
melted lead. The part of the bar which passes through the con- 
ductor should be circular, that the figure attached may be 
placed accurately by turning the bar; and a mark shoum be 
inade on the bar, and another on the upper part of the conduc- 
tor, which: ought to correspond when both are truly. adjusted. 
At the bottom of the bar,«-a concave screw is cut, which fits into 
one of a contrary description that projects from the solid whose 
^resistange is to be found. To prevent the bar from sinking, and 
being lost^i^hen necessajj' to detach it, the upper part was 
fotined info a'^hook, and to^tliis was fastened a Kne, 

One of the principal reasons for recommending one bar in 
preference to two, originated from the loss of time, trouble, and 
vexation, in the year 1796, proceeding from the use of two. 
Many of the experiments made at that time were .so extremely 
discordant as to induce a belief thaf the particles of Water when 
once displaced did not arrange themselves in the same manner ; 
but on reflectibii it was thought that the bars which were cylin- 
drical, one inch and a half in ctiaixmter> and six feet asunder, were 
sufficiently close for the eddy water of the foremost to affect the 
resistance of the hindermost, which, on a further .separation of 
the bars to nine feet, was found4o.be the case.; at the same time 
it was deemed ad viseable to alter tiie shape from a circular to an 
angular figure. In 'making experiments of this kind, it is nec.es- 
' sary to have a considerable length^f line to draw the figures by. 
To avoid the inconvenience of a nigh mast which, if a single 
pulley was used, Would be unavoidable. A system of pulleys 
was adopted, and it wsfe found from experience that two double 
blocks answered the purpose exceedingly well. The slieayes or 
wheels uf ri)e block were not placed in one shell, or side by 
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side, but un 40 * eaobiiflliier ; aad the lower sheave of .the block 
fastened to of the mast, was smialler, aijd the a|^rmo8t 

sheave of tslfe lower or movable block was also the. smaller. 
By this arrarig^ent every pai$,,of the Une was parallel,, and to 
uncertainty caused by the mctipn.of the line against the sides, 
of the fiame avoided. The diameter of .each of the largdr wheels . 
'was ten inches, and tot of each of to smalls, seven inches'; 
and for the sto of lightness and appearance; toy , inserted 

in iron frame8;-puttogeth^ with nnts and screwy for to. conve- 
nience of taking to pieces. A, double cjrlinder would answer the 
purpose of a system , of pullws; but so mu(^ inaccuracy is 
caused by the inctipu of the hue in warding a8*to exclude this 
contrivance. •, , .... 

The shape of the oorjductor represented by figure 14 is prefer- 
able to any other. The total length 26. feet, each oblique en^ 
six feet, toe depth one foot, and to breads one foot nine 
inches to two feet; to middle part was excavated within an- 
iuclx of the bottom, si^ciently capacious to admit a quantity of * 
iron or lead ballast to sink it. and its attached bqdy within ati 
inch or somewhat more of the surface of the water. To preverit 
any alteration in the trim, the wa'=!r should haie access to the 
liollow by means c?!' small hdlej^ ii* which the ballast is stowed. 
ThS attached body or solid, whose resistant’ j is the object of tlifi 
experiment, ouelit to be rendered heavier than water by inert- 
ing cylinders or lead, so placed, that to ceqtre of gravity jq|ay 
be at the place where to bar is inserted. , . 

Prior to the commencement of each day’s experiment, to 
conductor, with to attached solid, should be weighed ; that is, 
as much additional known w'eightiolaced on th^^mductor as 
will sink it level witlx the surface ofirfre water. If, on a. second 
day’s trial less weight from the absorption of water is requisite 
to sink it, ball«!st must be taken out. r The .conductor is perfo- 
rated in the middle, and near 4^e commencement of the oblique 
stern, to admit the bar. • A minute alteration ^heu in motion of 
the horizontal position of to; conductor, from the resistance of 
tlie water to li^e under body il made evident, ; by "the water run- 
ning above to thin edge of the bow dr forepart? The edges of 
, the bow and stem should be protected from injury by thin pieces 
of iron . The correct velocity, or the true reastence, is the latter 
. part, of the course; and -after to hue which ^yes motion is (if 
immersed during to. run) above to water, Attention must be- 
paid to this circumstanbe, or ho accurate result can be expected ; 
for the error will be in the'.eajmpound , ratio of the length and 
velocity of to line wliich ^rinoontact with the water. • 

I remam, dear Sir, trply yours, 

' - -.v.uMa'Iik Bk^upoy. . 



Tablf . r . Rennmice of a Plane exposed k mriom Anoles to ihe Impulse of Wata. 
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Reply to C*s Observatiom 


[ApRit^ 


Article V. 

Reply to Cs Observatiom on Mr. IPerapath's Theory. 

‘ (To the Editor of the Annals of Philosophy.) 

SflR, 

Ip you tbinkHhe following answer to C/s observations on Mr* 
Herapath’s theory wortliy or a place in the Annals of Philosophy, 
it is at your disposal. I am Sir, 

Your obedient servant, D. 


He who has published a theory on any point in philosophy/’ 
your correspondent C. gives us to understand in his attack on 
Mr. Herapath, has no right to complain of any observations 
tending to expose its fallacj ; and from the mode of his own attack 
we may, I suppose, add, in whatever manner they may bo made. 
Without inquinng into the soundness or propriety of this newdoc- 
trine, we may with justice that when u man sets himself up 

as a judge in scieutitic matters without being fully compete ./c, and 
acrimoniously attacks the theory of another without well under- 
standing it, or the subject, his exposure is all he ought to 
expect.” 8hoald it appear, as 1 think it will, that 0. has done 
both of these things, he will, theiefore, have no right to com- 
plain of the following observations ” m reply to his. 

C. sets ou' with an observation well calculated to give us a 
high opinioiiVf his inductive accuracy. Mr. H. had said, “ It 
is impossible by correct reasouiug from false jirinciples to bring 
out liue couclusions.” The axiomatic evidence of this j'osition 
no one, 1 think, can dispute, if whul is evidently implied be con- 
sidered ; namely, that the reasonuig as well as correct must be 
complete by/ncluding all the circumstances which bear on the 
case. But C. say^, In imiumeruble instances true conclusions 
may be brought out by correct leasoning from false principles. 
h; for instance, tlie orors on each side should exactly compen- 
sate each other, the result Will be correct, though the foundation 
be erroneous.” So tiien correct reasoning must contain errors ; 
that is, I i^iprehend, truth must be enor. Of course, by parity 
of argument, /’«&« reasoning must contain no errors, or error must 
be triijh, and wrong, right. Is it not a happy thing Newton did 
not know, or did not believe tliis How is it after so “ conclu- 
sive an argument,” C. thought ii necessi:^ to coptinue his 
"observations?” Would not this " beautiful reasoning ! and 
invincible demonstratiou ! ” at once crush the whole of Mr, H.’s 
theory ? W'hat does it ihatter about their having no connexion 
with the subject ? C.’s reasoning has “ the distinguished excel- 
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lende ” of disproving equally well not only the thing he would 
wish, but every thing else, whether connected with it or not. 

Alluding to the loss and development of heat in the changes 
of state, C. objects to Mr. ll.'s theory of heat by niouon, 

“ because heat may for a time become imperceptible, and again 
be developed, without being destroyed ? If, thorefoic,’’ says C. 

heat and motion be identical, motion cannot be dehtroyefl, 
which the experience of eveiy day tells us is untrue/* Iteie C. 
would plainly charge theory .as being* incompetent to 

explain, nay, as being repugnant to the phiunomena of laieul beal. 
Now observe, Mr. iL^s ** Iheory of the Changes pf State and the 
Concomitant Phacnomena,” in which the subject C. alludes to is 
copiously explained, was published in the Anmls for October ; 

C. in his Observations,’’ dated nearly a fortnight afterwards, 
tells us he had seen this very number of tlie Annakf and of course 
this very explanation, for the want » ^ which he gravely tells the 
world Mr. ll/s Uieoiy is defective. Perhaps 0/s creative talent 
can give some acceptable form to this nondescript offspring of 
his fertile invention / If thu cannot ])c done, C*. wdl fnul in the 
December number tli luathematicu \iws of the dried he com- 
])laius of nanjciu‘ally confiimed by the ei^neimients of lire, 
Thomson, Dalton, 'Southern, Watt, Black, l^robably the 
expct^nienlci lesiiuiomcs of Ihcse ^ilnlosophers may induce a 
conviction of the valKhtv of H/* vicvns, which) it is to be 
hoped, (). will have liberality enough to acknowledge. 

Speaking of the gravific medium Vklnch Mr, 11, confesses to 
have adopted fiorn Newton, C. says: ** SViow* me this fluid; 
prove its <»\istcnce/* In the name of comimm-scnsc, and uf all* 
that IS reasonable, who, besides C, ^;euld havt made so unac- 
countable a request/ What leply coftld C. expei^ from l\1i. If. 
to such a demand but this very natural one ? yhow’ me your 
one 01 two fluids of eh'ctricity, of galvanism, and of magne- 
tism; show me youi favouiiie fluid of caloric; show me those, 

01 either of them, and by the viuy saim means 1 will show you 
tin. fluid you desitc. Prove the cxistmice” ofatliactiqn, and 
bv that identical method, or thoac idcnlirail pluunomeira, 1 vill 
‘ piv)\e the existence’ of my gravihc fluid, Besides,^* Mr. II. 
.might add, i will do more ; 1 will ‘ prove its existence,’ as I 
have in p, 411 to 416, Anmh foi June, by other pharuomena to 
whose solution you cannot apply the Vulgar notions of atira(‘- 
lioii/’ This would be the naturariejily of Mr. 11. or of any one 
to so unexampled a demand. But the oddity of this odd request 
is, Hkow this fluid/’ Surely C. does not require Sir. U. to 
make this fluid visible? He docs not wish, docs he, Mi* II. lo 
catch and bring to him a nahieless being, a few paiti/Ies of a 
fluid, which Newton says is so extremely sabille as to he able to » 
peivade the pores of the densest bodiet: with the utmo.^t facility? 

If such be C/s desire, I feel persuaded^Mr. II. will readily under- 

u2 
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take the task, if it be only to satisfy his incredulity, provided C. 
will show Mr. H.how to succeed. 

Accuracy, it seetow to me, should be rigidly adhered to in all 
discussions. An author should never be made appear to say 
what he has not. In more than one instance, C. has, I think, 
not been Qver delicate in this respect. At present, 1 shall 
adduce an example which will serve as a specimen of the rest ; 
and lest there should be any mistake or difliculty in turning to 
Mr, ll.'s opiuiop, I shall place right against it one or two quota- 
tions fiom his first paper. ‘ 

^ Quotations ft 07n 

C/s ^^Observations on Mr. • Mr.IIerapath's paper, 
Herupath’s Tiieoiy/' Jnnals for April, 18‘Jl,p.279. 
for Doc. 1821 , p, 420. Tberofoieit appeared to me 

that the ultimate atoms ought 
to possess two properties m 
’ (Jirvei conlraricliy, hardness and 
elasticity.'*^ 

But whether the atoms be SthoL Prop, ll, p. 28/) and 
elastic or hard,* haring ihe pto- 280. HarlnchS and softness 
periies of elastic bodies which * are didiuclrieally opposite^ pi o- 
IL has allribuicd to llie/n."' peitu s, undc/riA/tV/Vj^is ndlhing 

out au aclive kind of sojlnvss/' 
To ai gue is to abandon the 
defihitiou of hardness^ and to 
adopt that of ('fast idly, which 
has no connexion whatever 
with it/' 

See also Mr. ll.'s Defini- 
tions, p. 282. , 

llicso quotations exhibit too marked a contrast for comment 
to increase. It will exercise C.'s ingeuiiity to identify them ; 
^>ut it IS to b6 hoped Q. has not taken advanlage of an anony- 
mous signature to say what w’ould press too heavily on the cri‘dit 

of a name. . r 1 1 

C, speaks of Sir Isaac Newton, and insumates to the world 

that Mr. H. is trying to overturn him. Except in the absolute 
equality of leciprocal attraction in the planets, wJiich Newton 
deduced merely from analogy, and of which no proof whatever 
can be furnished, there is no one phmnomenou in whicli Mr. 
Hrrapilth does not perfectly agree, with Newton, indeed Mr. 
II. is almost the only philobopher of the present day who has not 

.■» Mr. II. has written but haipcdwtcly Wore he tclU us that ^ dabliaty 

ts nollimg but active boftness : ” and he now, ihcrtfore, usen sofhicBS instead of cJa-jUiaty 
1 >r(*iy to the contract the bttbnger. 
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arrogated 1o himself the liberty, on tlie most trivial grounds, of 
opposing that great philosopher ; and it must be no little grati- 
fication to Mr, H. that while his discovenes fully confirm the 
views of that illustrious man, they have so siahle and inde- 
structible an authority as that of Bacon and Newton, But since 
C. opposes Kewtonlo Mr. II, I beg to ask him on what giounds 
be does it? Is it on the doctrine of heat / If it be, he* must 
excuse me for publicly telling him that Newton^ and Mr. I1 /j 
views of the nature of heat Cviiucidei^ they bqtli conceive heat 
to consist in motion, Pcrhtips C. who lakes great pains io 
appear to know something of Newton’s woiks, is not awaio e 
this. Tiiat lu* is, by his olmervations, unaerfuamted with it 
though one of the commonest of Newt on's ideas, is evident ; fo; 
we can hardly bring ourselves to believe, if he know if, that a. 
man so peaceably inclined as^ to coimucnce a violent contro- 
veisy without cause or provoca*tion md moreover so modest as 
to withhold his name fiom an attack as vnuleut as it is violent, 
could quarrel with Mr. U. i\\r following one, whom ho, docs 
indeed ically profess to admire. 

Let us, however, ( ^ ooine t\'s ob^ ctions to the ineory of heat 
by motion, lie sayv tftwo bodies be plac'd ly eonlai‘t,llie one 
hajing larger pailiclcs tliini the oiber, that the lempeiMturc oi 
Ili(‘ ^K>dy w'lth the Lnucr paitule«^i^ thouuh at fii*>t equal to th^^ 
other, will contmuully inciea-s^ fiom tlie mere contact and une- 
qual size of ihe particles. bV, says (), it is evicUni tliat the 
atoms of A” (the body having ik* smaller paiticks) may 
impm,’C upon the atoms of B, whether they be approaching A ov 
receding from it ; that is, the atoms of A hrwmg a gi enter \elo- 
city may eitlier meet or overtake tb^.atoms of B ; and the pioba- 
bihtics will be nearly equal the oiK^or the otlu»j^’ This I graiU 
is ueaily correct; but C.goes on; “ if one atom a, of the body 
A, having a ^leater velocity than the atom 6, of the body d, 
oveitake the slower atom, the atom a will lose some of its acIo- 
city which will be communicated to the atom b, and thence 
among the other atoms of the body B. The communication of 
motion from the atoms of A to the atoms of B >^ill not be com- 
pensated ; for the atoms of B having less velocity than the atoms 
of A, will never oveituke them/’ Uenco by this ‘njeaiiUful 
reasoning! CJonclusive argument ! Invincible dcmoustratiou! as 
self-evident as that two and two^rtiake live ((b’s own words), 
he concludes, that ** the temperature of the body B shall 
fiual/y inaeasc/^ What becomes of the temperature of A, I dt' 
not know^ ; O. has not told us ; but I suppose as tlie Icnipeia- 
tme ofB shall confinual/t/ iactotLSo/* that of A incroa^'C^j too. 
Hence >ve have another sotirce of heat did not know of before. 
It i*'. only to put two bodies in contact with uuecpi d paituleSj, 
arid we shall have heal generated without the aid ol hic.tion or 
pcrcu.S'sion ; and witliont chemical, galvanic, or elect nc acuon. 
And all this results, by C/s mathematics, from ath(*ory fathered 
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by Bacon, and supported by Newton; namely, that heat consists 
in motion. What a woudciful discovery ! “ a discovery,” to use 
the words Sir H. Davy has employed on another occasion, “ that 
seems to have been reserved for O. and the year 1821 ; ” a disco- 
very, it is plain, tliat makes it ” as self-evident as that two and 
two make five tliat Bacon and Newton, as well as Mr. llera- 
path, “ have m truth t^uite mistaken the road to philosophical 
science.” 

Having prove^ the impprtance of C.’s discovery, let *us consi- 
der a little more atteiitivtly whether it be really a consequence 
of Mr. llerapath’s theory, or of C.'s “invincible ” mathematic;. 
Mr. H.’s Piop.‘4, in the Ajawk for Apul, 1821, stands thus : 
“ If a hard body oveitake and strike another hard body, moving 
wiUi a less velocity m the same right line, the first body will, 
after the stroke, continue its course with the same velocity which 
the other body had before it ; and the second body will acquire 
from the stroke a momentum equal to the difterence of the 
velocities of the bodies previous to the contact, drawn into the 
mass of the first body ; that is, if A B represent the two bodies, 
and « b their velocities before collision, the motion of A after- 
wards will be A b, and that of B, B i -p (« — 6) A.” Hence 
conceiving that the paiticles of each body ni'ive Uniformly and 
respectively with their mean velociUi s, which is the precise .iase 
C. has considered, it follows in the case of A overtaking B, that 
B will return to its body with the motion 2 B 6 — 6 A ; and A, 
instead ol’ returning to its proper body, will continue to move 
towards the other body with Uit motion A ft, until it meet with 
B, or some other particle, in its exit from the body. Foi A 
cannot now overtake anothe.' particle, because its Velocity fi-ora 
the last collisirin is reduced < to the same as that of the particles 
of the other body; nor can it return to its own body, because the 
collision did not give it an inward, but merely diminished its 
outwanl, uiution. Now the outward particle which A next 
stiikcs must evidently meet it with the mean motion B 6 of the 
particles to which it belongs. By Mr, H.’s Prop, f», of his first 
pajier, an exchange of motion between A and the second struck 
particle will take place ; A will deturn to its body with the 
motion B ft or A a, and the particle struck to its body with the 
motion A ft. The motion, therefore, which is communicated to 
the body to which A belong 6y the return of this particle, under 
the view in which C. would consider it, is A a ; that le, the same 
as the proper motion of the particles of the body ; and the totid 
motion with which the two particles struck return to tlieir body 
i8 2Bft'— Aft-f A. b == 2Bft; that is, precisely the same as 
the sum of the mean motions of any t<vo of its particles. , Conse- 
quently the temperature of the body, which C. says ouglit to be 
augmented, is neither augmented nor diminished, by being in con- 
tact with a body of an equal temperature having particles less in 
size. 
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The circiim^ttnce under which 1 have considered this, corre- ' 
spends to the mean circumst^ces of the case. 1 have omitted 
to consider the unequal motions of the particles arising from 
their mutual attraction, which will sometimes make them strike 
with a less, and sometimes with a greater, than their mean force; 
hut which ultimately couic to the same thing, as if they were all 
mutually moving among one another within prescribed paths, with 
a velocity uniform for the particles of each body. llowevdV^ 
though this omission will make no difference on the mean com^ 
municaiion of motion froiTi onj body tl) the other, it will, how-^ 
ever, make a considerable difference in one case on which C* 
has ventured to deliv-er his opinion. C. says^ ''the greater 
atoms having less velocity than the less will never overtake 
ibenu’’w This is not universally the case. In consequence of 
the mmual action of the parricles, they move both in their 
goings and returnings swifter at parts of their paths than 
at others. Generally speaking, in tin exterior particles, which 
are those of the two bodies that come in contact, their velocities 
are the swiftest immediately before and after the collision ; and 
the slowest immedii^tely precedini nud following he exterior 
extremity of tbeir patfu Hence, iheiefore, the greater particles 
may often move much swifter than the less , aild consequently 
maj^ftequently oveituk<' and Mrike them, notwithstanding 0 
asserts the contraiy. This UtlJc eircuinstance ill, perhaps, help 
to show 0 . that his haste in this attack on Mr. 11. exceeds Ins 
judgment, and his temerity his depth 

From the views I have just taken, it follows that if two bodies 
be brought into contact, having unequal temperatures, and 
nothing foicign interferes, they wjll ultnnatcl} have the same 
lempojature; the particles of the b^ly with tlie higher temper- 
ature communicating j Os t so much of their exeires of motion, as 
will give to the^iartides of the other body, individually, a momen- 
tum equal to their own reduced mumentum. For as the jiarti- 
cles strike one another in all directions, the differences of 
temperature which are m'>nieniarily communicated to each body 
by the contact, are distributed as soon, or aimpst as soon, as 
communicated, by the successive particles ^ every direc- 
tion* By this means, the motion of tlie particles which first 
received the difference of temperature becomes presently 
affected in tlm very opposite direction to that in which the dif- 
ference was first communicated ; and consequently the differ- 
ence between the communicated motions from body to body 
becomes less. And thus this difference continually diminishes 
until tlie two b^ies attain a common temperature, Jhis very 
snnple and obvious consf^ 0 [uence I should not have taken the 
trouble’ to explain, had not C. drawn conclusions on this subject 
too absurd to be entertained by any other person, I apprehend,^ 
but himself* Because by Mr. H/s theory of collision, when two 
perfectly hard bodies meet moving in opposite directions, aa 
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leKchauge of momenta takes place, C. condaded that if an 
absolutely cold body were biought to touch a warm one, no 
matter how great its tempe rature, the hot body would become 
absolutely cold, and the cold one would become as hot as the 
other was ; and this, I believe, is to hold good whether the 
bodies have an equal or an unequal number of particles. Hence 
if the cold body bhould contain a greater number of particles 
tfian the hot one, motion must, to an indefinite extent, be gene- 
rated by the meie contact; and if the cold body contain a less 
number, niotio'a must by the, same hm bo indefinitely 
destroyed. It is impossible to tell when one coubuhrs these 
ridiculous cojickibions what we ought rather to do — to smile at 
the folly, or to pity the absurdity and presumption of the man, 
who could thus venture to utter to the world such things. aS tl v 
legitimate consequences of a theory, snppoited by Bacon, Dcs 
Cartes, and Newton ! ! 

lhavc now shown, so far as ^l.lias objected to it*thatthe theoiy 
ol heat by motion is not incompatible, but peifeclly compatible, 
with pha‘Ui)iiicna. lie that desiios to sec the theory anijdv and 
fully expounded, niuj consult Mr. Herapalh's last papci in the 
Annah, tioin July, 1^21, to January, 1822. It will there be 
found that Mr. H. Inis not clothed his theOiy in tlu deceitful 
garb of general leasoniug, but has reduced it to mathenij>.^cal 
and nuniencal laws , and has defendc d the wliole by a plialanx 
of facts, which it would, perhaps, put even the confidence of C. 
to the blush to oppose. 

(To be lonthtdid mn next.) 
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Ariicle VI. * 

Chi the Cri/<ilalline Form of ) ellow Copper Ore. lly William 
i’h/llins,* FLS. btc. IVith an Analmh. By Richard Pliillipb, 
FRS. L. aiid.K. Svc. 

copper ore occurs in Cornwall in diflerent states; 
narnely, ciystalhztd, amorphous, and inamillated, the latter 
variety sometimes passing into botryoidal and stalactitic. 

JBveiy mineralogist, beginning with Rome do JLislc, has to the 
present time cousuleied the ordinary crystalline form of the 
yellow copper ore to be the regular tetrahedron, which also lias 
been assiimed to be the primary form of its crystals, except by 
Mohs, who considers it to be an octohf^dron, with a /square base, 
and who notices ch'avages parallel to its planes. 

I have for seveial years been in possession of legular cleavages 
of this substance with peifectly brilliant planes, and even of the 
jiriiuairy octobedron pioduced by cleavage, without, howevcr> 
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having been afele to satisfy myself as to the manner in which 
that octuhedron lies rtf I may so express myself) in the tetrahe- 
dron, which is the prevailing form of the cry,st‘ah ; and I should 
have found it extremely difficult to satisfy myself on this head, 
without the assistance of M.Levy, whose mathematical and ciys- 
tallographical acquirements are too well known to iieed[ a 
comment by me. 

The tetraliedron in which pyritous copper most commonly 
occurs, but which is never to be found> as I'ar aS my observation 
extends, without what may ye terme<l the replacement of its 
solid angles, is so nearly allied to the regular Wtrahedron, that 
it IS not surprising it should have deceived the eye of the mine- 
ralogist, even when assisted by the application of the common 
goniSiaiitcr to its planes, since the two tell ahedrons diHer but 
very little from each other m measuw meat. 


Kff. I. Fijr. 2. 



Fig. 1 represents the priravfty octohodrou, which is mere «icute 
than tho^regular octohedron, the measm'oment of P cm P' or 
V'' on being 101® 52', and that of P on or P' on P"" 
being l2ilP JIO' : these measurements ^wore taken on brilliant 
pjwics of cleavage by the reflective goniometer. 



298 Messrs, W, and IL Phiitips on [Apkiia, 

Fig. 2 represents the primary octobedron having the edges of 
its pyramids, though not of their common base, lepiaced ; and it 
so occurs in Derbyshire* , 

Fig. 3 represents the ordinary form of its crystals ; namely, a 
tetrahedron having its angles replaced, and m the direction in 
which it will most obviously appear to be constituted of the 
pl&nes m m% of fig. 2. Hence the tetrahedron is a 

secondary crystal, arising fiom the complete replacement of all 
the pnmary planers by those which trincate the edges of the 
primary crystal. It exhibits a remarkable doviaUon from that 
srametry of fo^m generally so apparent m substances of which 
the primary crystal is a perfectly regular sohd ; for here, although 
the crystal is so far symmetrical that the planes aie dteinately 
large and small, it deviates by so much from tliJ>**'*more 
perfect equality in the proporfions of the secondaiy planes 
observable in those belonging to regulaily gcometiieal pinnory 
ciystals* 

Fig. 4 represents a crystal m my possession from Cornwall, in 
which all the planes, except two or thiee, are sufficiently bnl-. 
Uant for the use of the reflective goniom(*tei and this ciysiul, 
which exhibits planes that are not very common, or lathci that 
are very uncommon, imghl alom^ be assumed as afibiding suffi- 
cient evidence that the pnmary form is not the regular te^rabc- 
drbhy Annexed are the measurements ; but xt seems lequisite 
to pVemisc, that angles taken on natuial planes, however bril- 
liant, aie rarely perfectly accurate, and m proof that the following 
are not so, it will be observed that P on r' taken on the natur^d 
'planeb is 102° 15^, but on planes of cleavage 101° 52', as bcfoie 
stated , ,but taking the lati^ as the basis of his calculation, those 
measuremeutsV will assist Hhe mathematician; for experunce 
leads me to the conclusion that the diffeienco between truth and 
error hes generally within the narrow compass of 30'. 
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Tdlow Copper Ore. 

f 

Anaij/sis* 

I cannot find that crystallized yellow copper ore has ever been 
subjected to analysis, but the amorphous has been analyzed both 
by JLampadius and Gucniveau. According to the former, it 
consists of 


Suipbur. .. 

Iron 

Copper .... 

« 

• . 


43*70 

.... 16*57 
. . . . ’39*73 




100*00 


According to Gueniveau, taking the mean of two analyses, 
one sp^dmen being from Sainbcl, and the other from Baigony, 
this ore^mitting a small extraneous admixture) consists of 


Sulphur 

Iron 

Copper 

• 

33*00 

30*64 



100*00 


To analyze this ore, 1 proceeded in the modfe described in 
pagti;8() of the present volume.* One hundred grains reduced 
to poVi4cr were heated in a mixtnre^of nitnc and muiiaUc acid 
until the whole of the sulphur was acidified. Half a grain of 
earthy matter was left undissolved ; to tl>e clear solution, nitrate 
of l»arytea was added in excess ; and the sulphate of barytes 
obtained, after washing and drying, weighed grains. 

The excess of barytes being separated by sulphate of soda^ • 
the clear solution was siipersaturate*c> with ammonia so as to 
dissc»lve the oxide of copper, and precipitate Uiei^>xide of iron ; 
ilie latter washed and dried, weighed 4G grains. 

The ammoniadil solution of copper was heated with potash so 
us to evaporate the whole of the ammonia, and reduce the cop- 
per to the state of peroxide : this, washed and dried, weighed 
37*/5 grains. • 

According to Dr, Thomson, 1 18 of sulphate <if barytes are 
equivalent to 16 of sulphur; 269'3, therefore, indicate 33-16 : 
40 of pt-roxide of iron contain 28 of metallic iron ; 46 will give 
32*2 ; and as peroxide of copper contains one-fifth of its weight 
of oxygen, 37-5 are equal to 30 of copper. 

On adding together these products, it will be found that with 
the earthy matter they make 97*86, leaving a deficiency of 
2*14 in the 100 parts of ore. 

As this loss is so considerable, I repeated the analysis us far 
as regarda the copper, in whiT^h the error was suspected to exist ; 
but 1 obtained precisely the same quantity of peroxide a-* at first* 
1, therefore, examined the solution of potash with which the 
oxide of copper had been boiled, Tb!s solution was saturated 
widi nitric acid, carbonate of soda was added to it, and a 
white precipitate was formed, which was blackened by ttulpbu3:et- 
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ted hydrpgea; it was, therefore, probably oxide of lead* An- 
other portion of solution saturated with nitric acid gave a preci- 
pitate with nitrate of lead, after all the sulphuric acid had been 
tiirown down by nitrate of barytes, it is evident, therefore, that 
some arsenic acid was present. 

^ Crystallized yelJow copper ore appears, therefore, to consist of 


Sulphur 35-16 

Iron *. 3*2*20 

Copper ^ 30-00 

Earthy matter 0-50 


97-80 

Lead, arsenic, and loss 2-14^..^. 


K)0-y0 

If we neglect the small quantity of lead, arsenic, and earthy 
matter, as extraneous, it will appear that my analysis of the crys- 
tallized ore agiees so neaily with Oudniveau's statenient of tlie 
composition of the amorphous variety, that they may be consi- 
dered as differing only in form. 

The mamcllated variety was*next submitted to analysis : this 
is much less common than llic other varieties^ and 1 am sure 
whether it occurs in any other place than Cornwall. It is thus 
described by Count Bournon, in tlio Philosophical Transactions 
for 1801, under the nameof yellow heiuulitic coppei oiv : This 
kind of copper ore is sometimes of a deep yellow colour, wlmdi 
• inclines the more to green, as it is destitute of brilliancy. It is 
very compact, and, whe»n)rokeii, the fracture appears smooth, 
sometimes a Wtle conchoKial ; its surface, however, has a very 
fine grain, which, -when vievred with a jiowerful lens, rcssemblcw 
the aggregation of a very close compact massdjl'the finest sand.” 
It is afterwards stated that it occurs maraillated, botryoidal, and 
in the foim of small cylinders ; and by the decomposition of the 
surface, it acquires violet, blue, and grecui colours. 

Jn the saine volhme of the Transactions, Mr, Chenevix has 
given an analysis of this ore, according to vdiich it consists of 


Sulphur • • . 12 

Copper. 30 

Oxide of iron 63 

Silica 5 


100 

The first observation which occurs with respect to this ana- 
lysis is, that there docs not exist, as far as I recollect, any mineral 
which consists of a suljdiuretied metal in combination with an 
oxide. Added to this, it is to be obscived that the sulphur 
exceeds by 4-5 the quantity required to form a protosulphurot 
with the copper, and is deficient 3 to form a persuljihuret. 
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On examining Mr. Chenevix's process, it will be seen that he 
neglected to examine the nitric solution of the copper and iron 
for sulphuric acid, which must have been formed while the 
nitric acid was dissolving these metals, and the quantity of sul- 
phur was determined merely by weighing the portion remaining 
unacidified. This circumstance will account for apart at least 
of the deficiency which Mr. Chenevix has attributed fo oxygea; 
and further, to prove the iron exists in the state of oxide, he 
says, that the greater part of the iron,|>ut none of the copper, is 
dissolved in muriatic acid! I must confess tliat 1 have obtained 
different results. After long boiling in muriatic acid, the ore 
lost only seven per cent, and of this a part was cT>pper, 

I found that this ore contained a little arsenic, but I did not 
disco^si^- traces of any other metal, excepting iron and copper. I 
pcrformAl the analysis in the mode already described, and 
obtained from 100 grains, 1“1 of insoluble earthy matter, 254*2 
of suljihate of barytes, 44 of pei oxide ^4 iron, and 39 of peroxide 
of copper ; and according to what ha ^een already stated of tlie 
composition of these substances, the ore consists of 


Sulphur ^34*40 

Iron . , . *30*60 

Coppei ! .31*20 

Earthy matter ! I-IO 

Arsenic aud loss 2*44 


• 100*00 

Now those proportions difler, excobtmg in tl»c quantity of* 
<vopper, most materially from the reSuIfs of Mr. Chenevix; but 
tlicy agree so iieaily with those olflaiued bv^ ueniveau from 
the amorphous aud by myself fiom the cryvstuluzcd variety, that I 
trust it will be tVideht that all the varieties ate similarly oonsli- 
tulod; and 1 shull now attempt to show their atomic constitution. 

A compound of two atoms of prot«)^ulphuret of iron and one 
atom of persulphurct of copper, would consist of ^ 


4 atoms of sulphur IG x 4 •*= 64 

2 atoris of iron 28 x 2 = 66 

1 atom of copper 64 

184 

/Vnd 100 parts will give 

Sulphur 34*78 , 

Iron 30*44 

•Copper * • . . T 34*78 


100*00 

« 

With respect to the crystallized y ilow copper ore, it will be 
’wicu dial If we ueglect the arseuic, lead, aud earthy loattcr, a» 
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ejEtraneous bodies, and supply the dfefioieocy with copper, 100 
parts will consist ot 


Sulphur 35*10 

Iron 32*20 

Copper. . 32*64 

» — 


100-00 

Still leaving the copper about two pe): cent, too little^ and the 
AUlphut and iron in exces» 9 . lU however, we adopt the same 
with the analysis of thp tnamellated yellow copper, we shall 
have a very ne^ approximation to the theoretical composition 
which 1 have suggested ; viz. 


Sulphur 34-46 

Iron 30-80 

Copper 34-74 


1 00-00 


" Article VIL 

t* 

Oh the hifiueHce of Uifmidit{4 in modityma the Spenjic ft aoity 
^ <ff Gases, By Thomas Thomson, M 13. FRS. Reguts Professor 
Chemistry in the University of Cla'&gow. 

J\ ruiBNn of mine, whose intelligence and candoiu I estimate 
very highly, mentioned to me some time ago that he consideied 
the specific gravity of‘ hydrogen gas given m my papei publislied 
in the Annals^ of Fhth^op^y^ vol. xvi. p. 168, as inaccuiate; 
because the ga^ Nrd not been previously freed from moisture j 
and IVeing collected oyer water, must have contained as much 
vapour as was compatible with the temperature at winch the 
specific gravity wab taken. This objection renders it proper foi 
mo to enter somewhat more into detail than I did in that paper, 
in order to show bow far my mode of experimenting guarded 
against tins oba^ious source of inaccuracy. 1 do this the more 
willingly, bec/ause it will give mo an opportunity of calling the 
attention of chemists to a property of vapour, ascertained indeed 
more than ten years ago ; but which does not seem to have yet 
attracted the attention of scientific men ; at least I am not 
aware of any allusion to it in any of the systematic works on 
heat, which havp lately appeared. 

Xh the second volume of the second scries of the Manchester 
Memoirs, published in 1813, therejs a paper by John Sharpe, 
Esq. entitled “ An Account of some Experiments to ascertain 
whether the Force of Steam be in Proportion to the generating 
Heat/' In this paper, Mr. Sharpe relates experiments proving 
the truth of the two following propositions; 1. Water beats 
equably, or in the same time (supposing the heating cause the 
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same) from 120® up to the highest temperature which it can 
reach without boifmg (atid that tempeiature depends upon 
Ihe piessure). Suppose, for example, that it is heated 10®, or 
from 120® to 130®, m three minutes, it will be heated from 270® 
to 280® in the same time. The reason of this equality I sup- 
pose to be that the quantity of heat constantly liouiug into the 
watei from the fire (or the difference between the tempciatureHif 
the fire and watei) is so considerable, that the 160® oi 200® of 
heat which have been added have no sensible effect in diminish- 
ing that ditfertuce. 2. Six ouiiceb of ^ieam of 212® < ondensed 
into water give out as much heat as ^ix ounces of steam of th< 
tempera tuic 276®, but the second sir ounces *come ovei in a 
much shorter peiiod than the fiist. 

Mr Clement, whom 1 had tlie pleasure ol seeing in Glasgow 
about two months ago, informed me that ht liad vetilied this 
last experiment of Mr feharpe* at dilfeient tcmperatuics , and 
what idds to v*ie value of the«e det< minations is, that he was 
notawaie of Mi Sharpe’s t\peiim\.iis till 1 pointed them out 
to him m iny own hbiaiy Thus the cxpeiunents of Mi Sharpe 
and M Clement serve mutnally to loutniu each other, and 
entith ns to diaw tin ^ollowino co lusiou hom tl m WhuU 
ihe UmiKUthi if from2\2^ itpuauh^ ij wt fake 
Ihi si^tewni^hf of and condmscji fty waut, the tempeudvri 
oj flu u aiit (ci/f be afuays elevated the hunit number of degtei^ 

It follows lioia this gcmi * law that the latnui and seitsibU 
heats of steam (leckoimig tiom >4^' addtd tosrether alw lys toim 
a constant quantity, whattvex be the. < mpciature tf th#^ steam 
This puts it m oui powei to dettimini (he latent beat of steam 
at e\uy olhei tunpciatuie, jmnided wc be atquainfcd with it 
at tlic teiupciature ot 2]2'^ Now Ihe Ixteut hi at of steam at 
213*^ I bf licit to be lOlO® Ihe sensible heSfof steam at 212^ 
(letkonms: lioifi d2®) lo ISO®, consi-quentl) the sensible and 
laUuthtat^ of steam at 212^ added togtlher make up the quaiv 
lity 1 100® And this being the amount ol the latiiit and ^-eusibk 
he its of sit am at evtiy It inpt laiuit , the nit thod of deteuniuin{> 
th( latint h at of sttarn atall tempeiatuitb bceomes self tudenf 
Tin following lable exhibits the sensible and latent htats of 
sltain at a vaiiety of difluent ttmpcialuies 


Tunp oftbohUdui 

feiLDsibk heat 

Client heat 

32'’ 

0° . . . . 

1106° 

60 

18 ... 


100 

• • * • 08 • • 

.... 1128 

iW 

.... IIK .. .. 

. ... 1078 

200 

1C8 .... 

1028 * 

212 

ISO 

1016 

260 


978 

300 

268 .... 


344 

312 . 

884 

600 


728 
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The inspection of this laible, which the reader may easily 
extend (id (ibitofn^ will enable us to explain several phenomena, 
which, though they have been long known, have not yet, so far 
as 1 know, been satisfactorily accounted for. Mr. Watt, for 
example, found, that water could be distilled over in a vacuum 
very well at the temperature of 70® ; but to his great astonish- 
tneut, the latent heat of the vapour was just as much greater than 
the latent heat of steam at 2l2®, as tliq temperature of 70® was 
lower than 212®, Now, trom the preceding law, it is obvious 
that this must be the ease, and ^hat more fuel is required to 
distil water in vacuo than in the open air. One of the advan- 
tages which Mr. Woulfe stated as belonging to his high 

1 )rcbsure engines was, that they performed more work wutli a 
ess expence of fuel than the ordinary steam engines. -Aid I 
have been told by more than one Cornish gentleman ccynvorsant 
with these engines, that they really save a considerable quantity 
of fuel. Now it is easy to sec from the preceding- table taken in 
conjunction with the known increase of tlie elasticity of the 
bteam at high temperatures, that this must be the case. The 
elasticity of steam at the temperature of 344® is eight times 
greater than at 212®; while, at the same tinu?, the latent heat is 
132® less. It is necessary indee^d to laise tho sensible heat of 
the water to be converted into steam 13^ higher niar^,2i2®. 
But this is an expenditure oi' fuel only made once for all ; for 
the water, when once heated to that temperature, may be kept 
at it with comparatively little fuel. 

Thus steam is employed witli the greater economy the higher 
the temperature to which it is raised. But the gicat strength 
iiecessaiy for vessels containing Jiigh pressure bteam, and the 
greater liability ^of these to be injured, necessarily bets a 

limit to the lemp^aiuie to %vhich the steam can be raised. 

This law, to W'hich tlie latent heat of vapour i» subjected, has 
struck bcvoral p!.rsons to whom 1 have stated it with surpiise ; 
yet it is perfectly analogous to what takes place in other bodies. 
Thus it IS well known that the specific neat of common air 
increases in proportion to its expansion. This is the reason 
why the temperature of the air diminishes in proportion as we 
ascend in the atmosphere. Now the latent heat of vapoin is 
.analogous to the specific heat of air. It ought, thereiorc, to 
increase in proportion as the particles of Uie vapour get further 
and further from each other. We have only to admit tliat tlie 
specific gravity of vapour increases with the elasticity or tlie 
temperature, to render the whole perfectly perspicuous. Now 
every tiling conspires to satisfy ns that this is really the case ; 
but if we admit it, we can easily ascertain the specific gravity of 
vapour at every temperature. From the experiments of‘M. Gay- 
Lussac, il follows that the specific gravity of steam at 212° is 
Od)25, suppobing the specific gravity 61 air at that temperature to 
be unity. Fiom this, it is obvious, that if we reckon the bpecifio 
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gravity of air at 60^ 5 1 * 000 , tben the specific gravity ot steatn at 
212 ^^ will be 0'472. Hence it appears tliat when vraier is con- 
verted into steam, its volume is increased 1754 tmjrs, N’ow 
this approaches very near to 1800 times, which was the increase 
of bulk determined long ago by the experiments of Mr, Watt. 

The following little tcmle exhibits the specific gravity of 
vapour at different temperatures both above and below 21 ^®, 
calculated on the supposition that the specific gravity of vapour 
increases as its elaslicity. The reader, by means of the tables 
of the elasticity of steiim at different temperotuies, which I have 
inserted in vol. i. p. 61, of th^ sixth edition of my System of 
Chemistry, may extend this little table as fur as he thinks 
proper. The specific gravity of common^an* at 60° is rjokoned 
unity 

Tempejalurc. » Sp. gr. of aquqotis vapour. 

0-00314 


0-00413 

0-00690 

0-00824 

o-oii:n 

0*014-10 

0-02140 

0-02880 

0-47-2 

0-944 

2- 203 

3- 770 


I have eulervd into ihe precetline details, because the know- 
ledge of them puts it in our power to*le( ermine the amount of the 
error occasioned by the gas, whose specific *>ftffitywc arc deter- 
uiimng, containing as much \ apour us cun exibi m it under the 
given tempcratiire. > 

Let ns suppose that we determine the sjiecific gravity of com- 
mon air by weighing 60 cubic inches of it iit a glass flask at the 
temperature of 00°. And let us suppose tnrtlier’that tliis por- 
tion of air is saturated witli Vapour from having been left for 
^ some time in contact with water. 

At the tcmpeiatuic of 00 °, the elasticity of vapour ib 0*62 inch 
of mercury, and 'its i-pecitic gravity 0-00824 ; while that of air is 
1-000. Now 0-62 is nearly 1-68th of 30. The problem, there- 
fore, is ) educed to finding die specific gravity of a min tore of 
67 volamea of air of the specific gravity 1, and one volume ot 
vapour of the specific gravity 0-00824. 

. Let A sa volume 8 f air s= 67. 

a ss specific gravity of air = 1 . 

B s= volume of vapour = 1 . 
b sa specific gratnty o^vaphur = 0*00824. 

. X ss specific gravity of mixtare. 

^^eto Series, vox., xii. . x 
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Then, by a well known prinriple in pneumatics, 

= 0-9829. 

The presence of the vapour, it is obvious, diminishes the 
specific gravity of the air a little* The true specific gravity of 
ain, shomd have been 1*0000; but we have obtained only 
0*9829, which is less by 0*017 1, or somewhat more than l-68th 
part. 

If the temperature, insfead of ()0®, had been only 32°, the 
error would have been less* At tnat temperature, the elasticity 
of aqueous vapoi*r is 0*2 inch, and its specific* gravity 0*00314 ; 
450 that the volume of air is 149, and that of vapour 1. 

Here we have ‘ A = 149 
a = 1 
B « 1 
6 = 0*00314 


Consequently 


X ss 


149 + OOOSU 


0*99330, 


A + B 150 

or little more than l-l/iOth part below the truth. 

We see from these examples, that the specific gravity of air is 
diminished very nearly by the volume of vapour mixed with it. 
And the lower the temperature, the more nearly dotif this 
approach to accuracy ; because the specific gravity becomes 
always less and less considoiable. 

When the gas under exiftninatiou is heavier than common air, 
the error becomes more conbideraUe. The heaviest gas, whose 
specific gravity can be taken over water, is chloiiue. Its specific 
gravity is 2*5, Let us determine the error, when wc- weigh it, 
standing over wvto^^tttthe temperature of 32®. Here we have 

A = 149 
, a 2*5 

B = 1 

b s= 0*00314 and 




Aa 
A + n 


149 X «5 -r 
15U 


0-00314 _ S62-503I4 
150 


2-41G687 


Here the error is 0*083313, or l-30th part. 

When the gas is lighter tfian common air, the error dimi- 
nishes; but still continues too great to be *neglected. The 
lightest gas with which we are acquainted is hydrogen gas. Its 
specific gravity is 0*0694. Let us determine what the specific 
gravity .would be when weighed over water at the temperature 
of 32®. We have 

A 149 « 

a =? 0*0694 

B ss: ] 

0*00314 and 

. AflfB5 JO*S47i + 0-00314 10*35090 nnucn 

•' = -aTb- 150 — *= -isir- = ^ 
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Here the error is 0*0004, or about l-173d part ; or the specific 

f ravity of hydrogen gas, when taken in this way, comes out 
-1 73d part below the truth. 

The method, which I am in the habit of adopting to obviate 
this source of inaccumcy, is very simple ; aud though it does 
not annihilate the error ; yet it reduces it to so small a quantity, 
that it may be neglected without any bad consequences. The 
method is this ; 

The flask in which iRe gas Is to tJe weighed is exhausted by 
the air pump, and then fillea with coniuion air, which has been 
standing for some time upon the same wateip trough with the 
gas whose specific gravity is to be taken. Thus filled with 
comnion air, it is weighed very accurately by means of a balance 
made <ijpr me by Mr. Crichton, of Glasgow, which when loaded 
with a pound in each scale turns sensibly with the l-200th of a 

E ain The flask is then c\*{ lUSted aud weighed again, 

;t the loss oT weight be m. Finally, the flask is filled with the 
gas, whose specific gravity is wanted, aud weighed again. Let 
the increase of weight bo n. It is obvious that die specific 

gravity of the gas is - • 

JLel us suppose that the spcisific gravity ot pure hydrogen gas 
is taVn bi diis way at the temperature Cd‘32®. We have seen 
that ut that temperature tin- hydrogen gas weighs U173d part 
less than it would do if it were drv, and that S\e common air 
weighs l-150tli less than the tuic Weight. These two errors do 
not indeed balance each other exactly ; but they reduce the 
error to ]-7th of what it would be, if we were to deduce the spe* 
cilic gravity of the hydrogen gas •by compaiing it with the 
weiglit of dry air ; so tliat the deviation fj-om fiuth is reduced 
to -j- Vt And by tliis the hydrogen gas will w’oigU more 

than jt ought flistead of less; for 0*9933 : J 0*0090 : 0*00940 
specific gravity of hydrogen gas thus deduced, Now thi« 
exceeds the tnu* 'specific gravity of hydrogen gas by somewhat 
less tlian 2 in tlie fifth decimal place. • 

Mow if we suppose the flask capable of holding JOO cubic 
inches of gas (and this exceeds the size of my flask), the liydro- 
gen weighed would not exceed two grains. 'My balance isionly 
capable of going to the i-200th of a grain, or to the 4000th part 
of the weight of the hydrogen. Hence it is obviously incapable 
of dotermniing the weight of the hydrogen gas to the fifth 
decimal place with accuracy. On that account I never go fur- 
ther than four decimal places ; so that an error iu the fifui is of 
no consequence. 

Lei us see what the error would amount to if we take the 
specific gravity of hydrogen gas in this way at the tcia[)craturc 
ofG0°, 

* This bslancc does Hr. rnchton's skill a giieat deid of credit, it U the beat 
' balance for chemical purposes vMdi 1 hate aver seui, 

X 2 

* 
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Mr. on He 
Heie A = 57 

« = 0 0694 
13 = J 

^ 5 = 0*00824 and 

A m B i _ ^ >^ *<3 4 0 00824 _ 9 OfieST 
A + l> 68 “68 


0 0bS38. 


Hcie the cnoi is 0 0106, oi almost 1-6 ith part, by \fvluch the 
hjrdtogen cas is too light But, at the s imc tempt lature, ( om- 
aioii ail saturdted with moistme is about ]-6btb pait too light. 
Hiise two eiiors'do not quite coireci eacholuei , but they len- 
der the specific giavity of the hythogen gis soint what higher 
than the truth , foi 0 9829 1 0*00838 OOOO'iO -= sp, g of 

hydrogen gas taken in this way Ihis evcttcU iht tiui i about 
1-OOOflipart Wt feec horn it tint ihc«?pccitic gia^ity ot liydio- 
gen gc\ii should be taken at as low a teinpeiaUire a possible 
1 have little doubt that the sptiiftc giavity ol hydiogeii 
foand by Berzelius and Duloiig , namely, 0 0(>8S, was a httli t jo 
light, tn ooosequeiic( of the picsence of the \ \pour ol witei m 
it lo prevent the ^apoui of watei from ini\mp with tluii gas, 
theyco’veied the suifacc of thc^watei in tlu tiough with oil. 
But if the gas, whon inoduced, passed llnough watci, as it 
obviously mu&t have (lorn, ‘this pucautiou could not have 
answered the end intendul It is obnous that the jiuseme of 
vapour, instead of augnuntiiig the ptcifu gravity of tlu u ists, 
would ha\c diminished it Ihe enor then in the cl* lumnuliou 
qf the specifac giavity ol hydrogen ^^.as by Uiol and Aia^o, did 
not proctf d fiom the prtbei|v,e of vapoui , but from the picM net. 
of a small quantity of romnu u air 


^ Article VIII. 

Obsc) rntwm vn the Tempo atm e at Mines in Coinwull. 

By Ml. M. P. Moyle 

(To the Editor of the Annah of Ttulosophy.) 

bIR, ima<m, Mateh 16, ISS® 

Mr. Fov having communicated to the editors of the Amidles 
do Chnhie et de Physique new deteimumtions on the tempera- 
ture of the eaith at various depths,* these gentlemen have pub- 
hshfcd them, along with an extidct made by M. Founei, from his 
profonnd gcooietiictd researches on heat. 

Mr. Fox’s obsei rations wiie made m 10 different mines iit this 
county from the depth of 10 fathoms to that of 240 fathoms, at in- 
tervals oi lOfdthomshomeach'obscrvdtionj and, according to his 
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descont, it appears that the temper atm e of the earth gradually 
increased from that of 60*18^ Fahr* at 10 fathoms to that of 
82*04^ Fahr, at 240 fathoms, the bottom of Dolcoath Mine. 
This statement of Mr, Fox differing so entirely from a few obser- 
vations which I made a few yours since on Ihe temperature of 
mines, c^onipels me to notice them, and more particmarly when 
Mr. F. would wish to inler the great fciiperiority of temperatBre 
of the internal part of the earth over that of the suiface. At 
the bottom ofthemiuoat Dotcoatljj 240 fathoms deep, there 
issues from the vein a jet of*Water, whose constant tempciatuie 
is 80*04® Fahr, What more evident proof can be given,’* 
says Mr, Fox, of the great heat of the interior state of the 
globe r* Suiely Mr. F, would not infer fiom this the superior 
bea*tVif the internal strata ; he might as well draw his 
conclusJons Irom measuring .the {♦'luperatiire of the boiling 
fountain ile> Iceland, which spouts it olumus to the height of 90 
feet, and is ‘^iwmid boiling-hot altei Jl{> descent. The source of 
thih heat it is not nccessaiy to discus** ; but 1 am apprehen«»jve 
that Mr. F. would not have found Oio tmpciature pf the euiiJi 
at the same depth ^»ud some wa) hstant fiom the spnm^\ so 
higli. ^ • 

i have taLin the tomiierakire of scveial different mines at 
vancys dep as, and in the woiUiig part ofiumes have ircMicially 
found the increase of tempeia^ure m a similar ratio to what Mr. 
Fox states ; the cause of whuh i u'fc’ »'ed was from the presence 
of so numeious a body of woikmcu tn difihcnt parts of the said 
mine, often amounting to 400 or mou*, at one time, uiuler ground, 
and generally the gieaiest iiumbei at the bottom; also from 
the groat(*r confinement and density of the air. Surely this 
must ha\e a great effect in not oiilj^ waimiu}?* Oie atmosj»lure of 
the spot, but the very walls of the gallonesf and even Ihcirheds, 
to tho depth (tt‘ many inches; and aTlhough Mr. F. nuiy have 
taken his observations when the Lull) ol the*lher»nometer has 
been placed six or eight inches in the body of the rock,'’ he 
must not forget that the surrounding atmo'sph^e mie^l liave 
penetrated to that depth before he could possibly ha>e placed 
the thermometer there. 

‘ T come now to state a few of the results of my owm observa- 
tions. Tt docs not appear from Mr. Fox's account that cny part 
of a mine remote from the working had been proved, wlune we 
certainly .should expect to find llie medium, or rather the tm:; 
mean, it any w^herc. This 1 have done in several instances : one 
or two may suffice to convince the candid leader that .Mi. Fox 
must either have drawn false conclusions, or did not take the 
temperatures in a proper nJknner. 

Some years siuefe in Wheal Unity (ihe same mine which Mr. 
Fox visited), one of the galleries to the western puit of the mine^ 
at the depth of about 160 fathoms, which had not been Wiirked 

. for more than 12 months, at the extreme end, there being no 
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current, I found the temperature was just 65®, while the woiking 
pait at the same depth was 74®. 

lu Wheal Trumpet Tin Mme, the extreme eastern part at 76 
fathoms in depth, has not been worked for 18 months. This gal- 
lery has nof other communication with any other part of tht» mine 
for R distance of moie than 20 fathoms m length : htie the tem- 
perature was two months feince 52®, the woiking part, 30 fathoms 
distant, at the same time, and at the same depth, was 67®, the 
temperature of the open atmospheie being 60®. At the 86 
fathom gallery in this mine, the water that issues Irom the vein 
was 61®, while th^ air of the same place was 08 7®. 

1 have also proved the temperatuie of several old mines which 
have ceased woiking for mauyy<^ais. At the adit lei cl ol ^)ld 
Tievenen Tin Mine (14 fathoms fiom the smfacc), the npeia- 
ture was less by 4® than the common atmospUoK. This most 
probably may be owing to the stillneSb of the an, not being 
subject to such quick vaiiations ot tempciature as 6n the suiface. 
A shaft m tins mine being full ot watci from the bottom to the 
adit level, the watei proved 2*5° lowci than the atiuosphf le at 
the surface, which, in my opinibn, cle<»ily piovcs that had the 
bottom pait ol this mine (about 110 fathoms) been much \» aimer 
than the surface of the eaith, its heat would, in the com -e jf 
eight yeais, which is the tune since «hc ceased woiking, ihue 
be< n coinnmmcated to this watti '^tncially, especially as tins 
fiihalt IS alw^ays oveiflowing, ^and in which rase it would be indi- 
cated by the tlieimomeltr. 

I might adduce moie instancies to prove what I ha>e hcie 
asserted, but I concene su%cient has been said to show dial 
Ml. Fox could only lia\e'^iied phccs in which the an was 
nifltitnced by thCsj^esencc ot the woikuien. I can alto piove 
that considerable vaiiation lu the tcmpeiatme of a part ol a 
mine IS caused by the cliffeient cuuents of an, being in some 
place ^ veiy still and confined, and in others, a few leet distant, 
ho si long that a candle is constantly blown out. 

1 am, bir, your humble servant, 

M. P. Moyll. 


Article IX. 

Analysls oj Books. 

Mtmoires de la Socule de Physique* ci d* Histone Nairn elle de 
Gent VC. Tom. 1 . Pnmibe Parite. 

Wi aremfoimed iti the ptdace to tfaib work, that although 
thb Pliysical Society of Geneva originated m 1790, yet the 
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greater pari of the Memoirs which had been read before it have 
been gradually published by their authors in bcientific journals, 
or other works. ^ The Society being, howe\ cr, of opinion, that 
several communications which they possessed were worthy of 
publication, a part of them has now been printed ; and for this 
we are indebted to the present volume, or rather the first part of 
a volume. 

The names of those who constitute the Society are sufficient to * 
raise expectations that •the sulneot.^*^reated of will be of such a 
nature as to interest the scientific reader ; and wc think it will be 
allowed, on perusing the memoirs contained in this volume, 
that the Society has made a judicious selertioii of the commu- 
nicjLtions ])re>sented to them. 

The^^ Memoirs are 12 in number, and, for the present, we 
must coi|tent ourselves with •eiiuint rating them, intending to 
lake an t*. opportunity of iiia lug such extracts from the 
more interesting, as may convey some idea of their respec- 
tive uierifs, 

I. Memoir upon some Pcculiai Hes in the Eye ol the Tunny 
(Scomber Thyniuis ( ( Limneus), * i<l some other Fishes. By 
Mr. L. Jurine. * • 

tU. WotK respecting the l^eth and Mastication of the Fishetsi 
Oaip. By the Same. • 

III, On the Effect of the Motion of a lefriagent Plane upon 
Hefractiou, By Mr. P, Pievost. 

IV, Observations upon the Belatbnis which exist between the 

Axes of Ooublc Refraction, and lire Form of Ciystals. By Mr.. 
F. Soret. ^ 

V, Notice respecting Mica. By*the Same. 

"VI. Memoir on different Physic^al and Meteorological Instru^ 
ments. By Mr. Peter Huber. ^ ^ 

VII. Mcnimr on the Fall of Leaves. By Mr. P- Vaucher. 

VIII. Notice relating to the Basaltic Country of the BepurU 

ments of the Rhine, Moselle, and Sarre. By Mr* M. A. 
Pictet. • 

IX. Memoir on the Gharapm. By Mr. Vaycher, 

X. F«say on the Spermatic Animalculi of several Animals. 
By AIM. J. L. l^revost and J. A, Dumas. 

XT. Memoir on the Natural Affinities of the Family Nym- 
pluea. liy P, M. De Candolle. 

Xll. On the Influence of Gjreen Fruits upon the Air before 
they ripen. By Mr. De Saussure. 
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Article X. 

Proceedings of Philosophual Socielies, 

w ROYAL SOrinXY. 

• jR?6. 28*— Coinmuuication of a curious Appearance lately 

observed upon the Moon- •i^y the Rcv,J'\ Fallows. 

On the Difference in the Appeartnice of the Teeth and Shape 
of the Skull in dafierent Species of Seals. BySii liverard Home, 
Bart. 

Match 7. — Experiments and Obsei vat ions on the Developc*. 
ament of Magnetioal Properties m Steel and Iron by Porgi^slon* 
By Williuin ScoIe^by, Jiiu. 'ouimmiicatcd by the Pre.^dent.) 

March 14 and 21. — A paper was lead on the of Steel. 

By J. Stodail, Esq. FRS. and Mr. Faiaday, Cheus^cal Absistdut 
to the Royal Infititution. 

Thcbo alloys were first made ou a sinall scale in the laboratory 
of the Jloyal Institution. The results piovmg satisfaclory, the 
expeiiments were extended, and alloys uiaUe tor the purpose ol 
manufacture to a consideiablo (Xtonl ; these pioved equal, if ij^ot 
superior, to the smaller producjions ol the laboratory. ^ 

The metals that fonued the mos>t valuable alloys with steel 
were stated to be silver, platinum, ihodmm, iruliuiu, osmium, 
au^ palladium, and, with tire exception oi* silver, the best pro- 
portion of the alloying metal about 1-lOOtb pait. Steel with 
silver w’ill combine with only 3-5tK)tJi pait; wJieu luoie is fused, 
the metals form only a mechimeal mixture. These alloys may 
be advimtageouoljj^ed for i'vciy puqiose where good steel is 
required, but tlie sSHicity and value of '•oine of the metals must 
operaie as a pu*vontive toVaoii general mtroductibn. 

The exi»enmcn{alists were must liberally furnished with all 
these mctiils through the kindness of Dr. Wollaston. 

The presenep of the alloying metal in the alloy was constantly 
proved by chemical tests, and the compound, aft or being forged 
into a bar, was Vuitlier examined as to uniformity, by acting oa 
Ihf •^urtuce previously brightened by diluted acid. 

Such processes of analysis were given as were deemed useful 
to the manufaeturer, the genera! process was to act by dilute 
suhihunc acid, to bum off the caibon &.c. from the residuum, 
and then examine the matter left by the means generally required 
for each paiticular luclul. A lemarkalde fact was noticed as to 
the promptness of action excited by acids on some of the alloys; 
those, for instance, containing platniifni, and some other, metals 
being acted ou many times more rapidly liy acids than unalloyed 
^cel. 

Tlio action of acids on Hard and soft steel was found also to 
the ® »<ifeidua very different in kind; that from hard steel being a 
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black carbonaceous powder ; while that from soft steel and soft 
alloys was m much greater abundance and plmnbagenous. 

when the alloys were acted on by dilute sulphuric acid, the 
residuum boiled m the acid, and the powder left acted on by 
nitric acid, this powder, whenever the alloy contained a metal 
insoluble in nitric acid, was cither detonating or stiongly defla- 
grating; w'hereas, when the alloying metal was soluble in uitric» 
acid, the powder was entirely dissolved, and nothing of a .similar 
nature produced. , . 

It was observed that the metale platinum and rhodium combine 
with steel in every proportion, forming with some of the higher 
proportions beautiful compounds, Iho colour favourable for me- 
tallic mirrors, and not subject to tarnish on exposure to the 
atmos]jlicrc. Steel with the last named metal was particularly 
noticed. ^ ^ ^ 

ROvlli/^^r^tOLOGfCAL SOM^/l^ COUNWALt. 

The foll(»\\mg papers have been lead ‘^ince the last Re]>or( ; 

On the iMiiieial Product um« and (itology of the Parish of Si 
Just. By Josiph fNrn*' Jisq. FllS, IKIA. Memlut of the 
Society. • 

Oy some Advantage'? which t^’oiuw all possesses for the Study 
of Oeot^ogy, arixl on the Use whicl^may be made of tlioui. By 
John Hawkins, Ksep FRS, Honoia^y Member of tlie Society* 

On Stratification, and on the extCfoat (Honfiguratiou of the 
Granite of Cornwall. By John Forbes, AID. Secretary of the 
Societ) . 

On the Owithian Sands, By Henry Boasc, Esq, Treasurer of, 
llie Society. 

Oil lh(‘ Slaty Rocks of Cornwall, more particularly on those 
usually denoniiiiutcd Killas. By Dr. Forbei^' 

Additional ()l -nervations on the Tenjperature of Mines, By 
R. W. Fox, Esq, Member of the Society. • 

Notice on the Geology of Nice. By G. C. Fox, Esq. Member 
of the Society. 

Some Account of the South American Mines. *By the Rev. 
John Trevcneii, • 

• Some Account of the Mines of Pasco, in South America. By 
Mr. Richaitl Hodge. Communicated, with additional Obser- 
vations, by yir Christopher Hawkins, Bart. MP. FllS. Member 
of the Society. 

Some Account of the external Features (natural and artificial) 
of a Country, from which its Geological Structure may be 
inferred. By Dr. Forbes. 

Notice, of the Quantity of Copper raised in Great Britain and 
Ireland in the Year ending June, 1821. By Mr. Alfred Jeiikyn^ 
Member of the Society. 

Notice of the Quantity of Tin raiseU in Cornwall in the Year 
.ending June, 182 E By Joseph Ci^ne, Esq. FRS- 
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Ojficers and Council for the present Year. 

Prcs^^ft;«^.-~baTie§.Gilbert, Esq. mb. VPES. 8cc. &c. 
Vice-Presidents . — Sir C. Hawkins, , MP. ; Sir R. H. 
Viviiui, KCB. ; J. H. Tremayne, Esq. MP. ; HP. Tremenheere, 
Esq. , • 

Secretary. -—'Jchn Forbes, MB. 

Tt^urer . — ^Henry Boase, Esq. 
lAbrarian. — Rev, C. V. Le Grice, AM. 

Curator . — Edward C.widdy,JEsq.* 

Assistant Secretary.— Moyle, Jun. Esq. 

The Councils — Josej^ Came, Esq. ; H, M. Grylls, Esq.; W. 
Bolitho, Esq.; W. Dennis, Esq.; R. W. Fox, Es(^; Rose 
Price, Esq.; J. Paynijer, Esql: S. St^pbens, Esq.; Rer, W. 

Veaie,.' ^d T. Giddy, bsq- 


Article XI^ 

SCIENTIFIC iNTELLlGENCKJ AND NOTICES OF SUBJECTS 

CONNECTED WITH SCIENCE, 
c 

I, E^ard JOrnid Qlark^ LLD^ FR5* &c* &lCs f 

In announcing the laihented death of this distinguished philoso- 
pher and traveller, the editor is permitted to state, that a biographical 
notice by one of his intimate friends perfectly competent to appre** 
ciate hfe merits in every branch of science, wilj a^ear in the next 
.numb^ of the Annals ojf^ Phihsapky^ 

II, PrecipUaii^n of Silver by Chlorine, 

The editor ofN:»«siAnnales de Chimie et de Physique, VoL XVIII* 
p. 270, alluding to a 'St^ment made by Mr. Faraday and myself, 
that a gas was chlorine, because it precipitated nitrate of silver, 
says ift a note, “ This gas could not be pure chlorine, for it would 
not precipitate nitrate of silver j it must have contained hydrochloric 
acid.” t ' 

It is difficult to account for this mistake, and still more difficult to 
suppose that if could have originated with either of the acknow- 
ledged editors of the Annalesde Ohimie; to prove its incorrectness, it 
is requisite, only to refer to the tenth volume of thesame-wotk, p. 4?25, 
and eleventh volume, p, 108,— M. Gay Liissac there states, that if 
nitrate of silver be dropped into a solution of chloride of lime, until 
no fiirther precipitation takes place, the ' Supernatant liquid^ if mo- 
derately heated, is decomposed, and oxygen gas disengaged; and if 
the i^.idual matter be dissolved in water acidulated with nitric acid-^ 

. a portioh of chloride of ailver reniarn^ behind. The fact is^ that a 
portion of chlorate of silver Is formed which prevent# Hie precipitation 
of the whole of the .silver in the smte of chloride ; but it is evident 
from tids very statement j tlmt wheb/chlorine gas is ps^d ihto nitrate 
ofsilVei?, 3 portion of C!i|oriae must be p«peei^tatedi '; ’ 

Nitrate of silver niua^, ;Hierefdre, be cohsidered as a test of the 
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presence of dilorine, even when iincomhined with hydrogen ; and it 
is also evident, that nitrate of silver cannot be relied upon for deter^ 
mining the quantity of free chlorme : no^ did Mr. Faraday and myself 
attempt to employ it for this purpose.^ — £dii. 

III. . Composition of Oxalic Acid, ' 

M. Dobereiner stated about five years dace, tliat oxalic acid ^ 
tains no hydrogen, and that it is formed of equal volumes of oxide of" 
carbon and carbonic acid, combined with a proportion of %yater. He 
considered this water as essential to its ,e,:^mence* ,an4 that if it were 
taken away, the acid wquld be decomposed, llbfiecting afterwards 
upon the great affinity which fuming sulphuric aci^ h^s for xater, he 
performed the following experiment, which he It^s described in. it 
pamphjpt upon pneumatic chemistry : A 

Five grainy of dried oxalic acid, but still containing a quantity Of 
water, wer^mixed with 200 grains of fuming sulphuric acid, in 
an apparatus^ receiving gases over mercury. The oxalic acid gra- 
dually and totall|^^ disappeared, and produced 9*4; ipdbic inches of gas ; 
the sulphuric acid became less fuming. 

The gases washed with ammonia were reduc d to 4?*7 cubic inches, 
and consequently contained cubic inches oi carbonic acid. The 
gas w'hich the ammonia Jlid not absorb was oxide of ^'arbon ; for it 
burnt with a blue flame, and being detonated in^Yolta's eudiometer 
with Ifalf its volume of oxygen, it produced an equal volume of the car- 
bonic acid, without any appeai-ance of water*; the weight of carbonic 
acid, added to that of the oxide of carbon^ represents exactly that of 
the anhydrous oxalic acid ; and M. Dobereiner concludes that this acid 
contains no hydrogen ; for if it contained any, sulpWous acid should 
be formed ; or if the hydi ogen was combined with a portion of oxygen, 
of the oxalic acid, the carbonic gas and the oxide of carbon would^ 
be found in different proportions. ^ • 

In this experiment, the sulphuric acid combines only with the 
water, and in order that it may .succeed, it is that. the sul- 

phuric acid should Jt>c fuming, iik;c that of jJordKaussen : for common 
acid does not decompose oxalic acid.— (Ann. de Chinne et Pbys.) 

IV. Hot Springs of St^ Michael, • 

The vicinity of the springs is indicated by the increased tempter- 
ature of the earth, a sulphurous odour, and Ae escape of vapour or 
steam from every cracks or fissure In the "ground. The volumes , of 
%moke and steam rolling upwardly from the surface to a gre^t height« v 
till they are gradually diffused through . ^le atmosphere, or mingte 
with the heavier clouds that crown the ..summit .of the mountains» 
produce a striking effect. The, confused rumbling and hissing noise, 
that is heard for .some time hefoi^ we ari'.ive in sight of the springs^, 
increases at last to an incessant and terrific roar, and see^is to issue 
from the very spot on which we, stand. The earth returns a.hoUow 
sound, and great, cautidn is required to avoid stepping into the p^mls 
and streams of boiling water with which its .'surface, is covered. 

The quantity of discharged through /the innumerably^ 

orificys in the ground is jgrodigiously, great#, and/fliy different streamy ^ 
unite, forihing a smalliiycr^ that, stillhdSt^ joiyf the Ribeira, Quenty^! 
The largest -streams gry /termed .'f caJjdehas/* or boileis, and a 
shallow basin of earthy matter has been jbrmed round each , of them 
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by dopositionc from the water. Much of the water ib constantly re- 
strained within these reservoirs, and its surface is more or less agitated 
by tlio escape of sulnliuretted hydrogeo gas, and the ejection of 
water from below. The temperature of some of these springs on the 
second day of December, between three and four o’clock, p. m., the 
thermometer .standing at 63 degrees, Fahrenheit; the barometer at 
29*^, was as follows : — 


20T 

200® 

98° 

1S7° 

203*= 

190 

134.^, 

170 . 

73 

114* 

lhl« 

04j 

122 

ni 

147 


The basin gf the largest spring particularly designated as the 
Caldcira,” is circular, and between twenty and thirty feet in diame- 
ter. The water in this boils with m'lch greater violence than in any 
other Caldeira, and distinct loud explosions occur at short intervals, 
which are succeeded by a a r ry perceptible elevation of ^ae centre of 
the body of water within the basin. This is with a loud 

hissing noise, the escape of great quantities of sul)^*^Ircttcd hydrogen 
gas, steam, and sulphurous acid vapour. On account of the high 
tempciature, and vast quantities of steam, it is dangerous to ap- 
proach near this spring, except on tlic windward .side. The cattle, 
however, are often seen standing on the opposite side, to free' them- 
selves, as it 14 supposed, from vermin, 'flie. pusanU aie in the 
habit of placing baskets filled v^ith lupines, beans, and other vege- 
tables, on the edge of llu) ba^^hi where they are speedily coc^\ed. 

livery interstice in the ground, mid the surfa(*es of many of* tlio 
loose rocks, are incrusted with sulphur, which is sornetimca ciystal- 
lized in acute pyramids, l>ut more commonly in delicate fibres. A 
considerable quantity of it might be collected in a sliort tune Sdex 
is deposited irom the water under a variet} of forms, and many small 
pieces of pumice and altered Java are cemented by it. — (Dr. Web&tt r’s 
History of the Island of St. ,Michael.) 

vTTIIH; Xhe^olution Carbonate of Lime, 

Mr. Dalton, in a paper containing remarks on the analysis of spring 
and mineral waters, has stated some interesting circumstances res- 
pecting the alkaline properties of solution of carbonate of lime. It is 
stated, thaf all •^pnng water containing carbonate or super- carbonate 
of lime, is essentially Jimy or alLaiine, by the colour tests. And this 
alkalinity is noc destroyed till some more powerful acid, such as the 
sulphuric or muriatic is added, sufficient to saturate the wliolc of 
the lime. Indeed, these acids may be considered as sufficient for 
tests of the quantity of lime in such waters ; and nothing more is 
required than to mark the quantity of acid necessary to neutralize 
the Hinc. It docs not signify whether the water is boiled or unboiled, 
nor whether it contains sulphate of lime along with the carbonate ; it 
is still Jimy in proportion to the quantity of carbonate of lime it con- 
tains Agreeably to this idea, too, I find that the metallic o\idcs> as 
those of iron or copper, are thrown Mown by common spring water, 
just the same as by free lime, notwithstanding, this carbonate of 
lime, in solution in water, contains twice tlie acid that chalk or lime- 
stone does. 1 fully expected the super-carbonate of lime in solution 

* The above are put down in the eider in which were examined. 
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to, be acid; but it is strongly alkaline, and scarcely any quantity of 
carbonic ac'id water put to it, will overcome this alkalinity. Pure 
carbonic acid water is, ^however, acid to the tests. I could not be 
convinced of the remarkable fact slated iu this paragraph, till I 
actually formed super-carbonate of lime,, by super-saturating lime 
water in the usual way, till the liquid from being milky became clear. 
It still continuqd limy, and was even doubtfully so when two or three 
times the quantity of acid was added* It should seem, tlu n, to be ' 
as impossible to obtain a neutral carbonate of lime, as it is to obtain 
a neutral carbonate of ammonia, in the setfse here attached to tiie 
word neutral.”— Memoirs of the Mancnestei Society. 


AR.TICL14 XII. 
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The Naturalist s Guide, or ections fc r the collecting and Preser*' 
vatiim of Animals and Piai't'' By Willian Swaiuson, Esq 

Practical Observatitnis oi* Paralytic Aftedions, Deformities of the 
Chest* and Limbs, illustrative of th# Effects of must alar Action. By 
Mr. W T. Ward 

A System of Analytic Geometiy. By the Kev, Dionysius Lardnci, 

llie J^'ossiK of the South Downs, or Illustrations of the Geology of 
Sussex. IVy Gidum Mantell, FLS* lit oni Yol. royal 4 to. with 
numiTous Engravings. 

JUST PUIILI* iini>* 

Memoirs of the Astronomical Society* of London. Vol. 1. Ito, 

1 /. ^ 

A Ibtivcrsal Technological Dictionary of Terms used in all 
Arts and Scicnce^sT By Cicorge Crabb, Alt-T lllu»t rated with iiume- 
rou*. Cuts, Diagrams, and Plates. 4to. Parts. I and*lL 9s, each. To 
he completed in 1 2 Monthly Parts. 

Ti avcis in the Intel ior of Southern Africa. By W* J. Burchell, Esq. 
With an entirely new large INfap, numerous coloured Eitgravmgs, and 
50 Vignettes, from the Author's Original Drawingbj^ 4to. VoJ. 1. 
ALlis,()d, 

An Essay on the Uterine Hairaorrhage, which precedes the Delivery 
of the FulJ-giown Faaus; illustrated with Cases. By Edward Tligbj, 
MD. FLS. FHS. &c. 8vo. Is, 

A bcrics of Questions and Answers, for the ITsc of Gentlemen pre- 
paring for their Examination at Apothecaries* Hall ; with copious and 
useful Tables annexed. By Charles Mingay Syder, 4s. 

Tlic Chemical Decompositions of the Loudon Pharmacopeia. By 
Chfules Mingay Syder. Ibnio.* D, W. 

Bemarks on Cutaneous Diseases. By J. H. Wilkinson. 8vo. 
Ss» iid. 

The FJorisPs Directory, a Treatise on Ihc Culture of Flowers. By 
James Maddock, Florist. 8vo. Plain, I2s , ; coloured, 20s* 
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New Paients. 


[AjfKIL, 


Article XIIL 
NEW PATENTS. 

C, Brodcvip, Esq. of London, now residing in Glasgow, for various 
improvements in the construction of steam-engines.-— jOec. 5, I8‘2J. 

H. Ricketts, of Phoenix Glass Works, Bristol, glass manufacturer, 
for an improvement in tl^ art or method of making or manufacturing 

f lass bottles, such as are used for wine, porter, beer, or cyder,— 
)ec* 5* ^ 

W. Warcup,rof Dartford, Kent, cngiimor, for certain improvements 
upon a machine for washing linen, cotton, or woollen cloths, whether 
in the shape of piece goods, or of any article made up.— Dec. 1 0. 

W, Horrocks, of Portwood-within, Binnington, in the county of 
Chester, cotton-man ufactuier, for an injprovcnjent in tk? construction 
of looms for weaving cotton or linen cloth by power, mmonly culled 
Power Looms.— Dec. 1 4. 

J. Winter, Gent, of Stoke-ender-Haradon, Somersetshire, for cer- 
tain improvements in a machine for sewing and pointing leather gloves 
with neatness, much superior to that which is effected by manual 
labour. — Dec. ji9. 

S. Brierley, of Salford, Manelu'Stor, dyer, for an improved method 
of preparing raw silk, and cleansing the same, for the purpose of dyeing 
and manufacturing —Dec. i 9.^ ^ 

J. Gladstone, of Castle Douglas, in the stevratry of Kircudbright, 
and county of Galloway, engineer and mill-wright, for an improvement 
or improvements in the construction of stcam-vesscls, ana mode ol‘ 
propelling such vessels by the application of steam or other powers. — 

. Dec. 20. 

Julius Griffith, Esq. of'Brompton Crescent, for certain improve- 
ments in steam-carriages, ai^d which steam-carriages are capable of 
transporting incrtiic;ndise of all kinds, as well as passengers, upon 
common roads, with oh t tl?'* aid of horses. Partly communicated to 
him by foreigner/s residing abroad*— Dec. 20. 

Pierre Erard, of Great Marlborough-strcot, musical Instrument 
maker, for certain improvements on pianofortes, and other keyed 
musical instriraents. Communicated to him by a foreigner.— Dec. 22. 

G. Linton, ^f Glouccster-sircet, Queen-square, Middlesex, mecha- 
nist, for a method of impelling machinery without the aid of sttam, 
water, wind, air, or fire. — Dec. 22 

11. Onnrod, of Manchester, iron-founder, for an improvement in the 
mode of heating liquids in boilers, and thereby accelerating and increas- 
ing the production of steam. Communicated to him by a person 
residing abroad- — Jan. 7, 1822. 

R. S. Harford, of Ebbro Vale Iron Works, Aberistwyth, iron- 
master,* for an improvement in that department of iron commonly 
icalled puddling. — Jan. <). ,* 

J. Harris, of St. Mildred^s-court, London, tca-dealcr, for an im- 
provement in the manufacture of shoes for horses and cattle.-— Jan. 9. 
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Article XIV. 

METEOROLOGICAL TABLE. 


182S.* 

Wind. 

Baho^ 

Max. 

«FTER, 

Min. 

Thlrm 

Max. 

OMETl n. 

Jillll. 

£vap. 

lUin. 

Daniell’b hyg 
at noon. 

2d Mon. 

T" 



' 





I'eb. 1 

S <f>' 

'ip-28 

29-93 

48 

3j 

— 


s'- 

2 

S \\ 

2993 

29 54 

34 

44 


27 

3 

3 

s w 

29*88 

29-55 

47 

31 

— 



4 

s w 

29-88 

29-41 

49 

36 


J2 


5 

s w 

30*26 

29* 1 > 

52 

30 

— 

01 

6 

6 

w 

30*26 

2.0-.'‘ 

45 

32 


• 

20 

. 7 

s w 

2.9 .sj 

29-9iJ 

51 § 

43 

— 

20 

4 

< 

> 

s w 

.'9-98 

29-96 

50 

^2 



11 


s w 

2.99.9 

2997 

53 

41 



3 

10 

S L 

30-09 

29 99 

54 

38 




11 

S W 

.3^31 

30*09 

51 

35. 



16 

12 

N W 

.30-51 

30*25 

43 

34 

57 



13 

S K 

50 2) 

30 18 

50 

3() 



10 

14 

S E 

JO- 18 

;}0 1 5 

50 


— 


4 

3.0 

S 

.‘10-42 

30-15 

54 


— 

07 

14 

16 

W 

50-44 

30-4.2 

48 

37 



12 

37 

w 

JO-U 

JO-44 

52 

40 




1« 

s w 

' .b-46 

30-40 

56 

41 


i 02 

y 

39 

N W 

30-45' 

30*14 

51 

36' 


; * 

l 

6 

20 

s w 

30-41 

30-06 

48 

32 

— 

' 11 


23 

I N 

30-49 

30-41 

46 

26 

44 

1 

14 

22 

;S W 

30-4.1 

30-38 

50 

36. 

— 

V 

11 

23 

s w 

30-38 

30-37 

50 

39 


• 


► 24 

s w 

30-'»i 

30 28 

35 

. 48 

— 


! 5 

25 

N W 

30-31 

30 21 

55 

44 


1 


26 

w 

30-56 

3021 

52 

36 

— 

02 


27 

N W 

30-70* 

30-56' 

48 

24 



15 

28 

s w 

30-7^ 

30-36' 

50 

22 

57 


18 



.30-76 

29-41 

66 

i 22 

1*58 

0 82 

20^-3 


Tlie oBM'Tvations in cacli line of tlie table apply to a period of twenty*four hours, 
lieginning at 9 A. M* on the day indicated in the first column. A ddbli dcnutcb that 
tlie reault is iududed in the next ioUovring obbcivatiou* 
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REMARKS. 


Sicond JWonM.— '1. IW. 2 (loudy*,*i vuy ‘•tt>nrv’ uglt, the wuid blowinp e 
the gruitcr jj^ut ot it 'i. Very fine. 4 and 'me. 5. Vcjy windy 

day. a heavy stom t>l wind ind laii) ibon^ si\> am 0 Vini . lunai 
7, 9. (doudv 10 IJ. l"int IV (loud) It rop-.\ monuni^ fine day. 

14 h'lm. 15 Tire Min n ‘ jfi fim. 17 ( ImtU mi^Ling . fine day. 
JS, 10, ( liuid). tJO (loiidy. luir m the tvMjmt;. *^^1, ( loudj 22 ’Whit»' 

110 It \?S. IV*', 24 (Inuly ‘*5, 27. line, 28 iloiMro^t • hue. 


iiRsni/f.!? 


♦Vinds: N, 1 ; SH, 3; a, I . MV. r,; W. 1 NW i 


Barometer. l\lcau licijjlu 

Jbor the ivonth. ..... ^(n-*}nnlu, 

r 

Toi ilu 1 igiur period, ending the i^th h) I SO 

V 

Toi 13 days, enrfti ig the bfh (moon nortli), . 30 09S 


1 01 1 1 da> s, ( nduig the 20ih (aioon south) . ...... . 30*200 


rheiTDometcr; J^eanhfVht 

the mouth 43*32F 

l<\ir the lunar period 41 *533 

VoT 29 day*', the sun in C<ipr n orn 42*655 

JElfvapotation. 1*58 id. 

Haul. 0*82 


lahmatory^ Snoifoid^ Tnitd 21f IS22« 


K. HOWAm 



ANNALS 


OF 
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AR-TICXE I. 

Antutomicall^i^amcnch re^ptcii^g the Organ of Hearing in 

« . 

In the year 18:20, a thin quarto volume was published ai 
Leipsic by Dr. Ei*ncst Henry Weber^ entitled De aure et 
auditrx fiomiuis et Animaliutn, parS [. De aure Ariimaliiim 
Aqnatiliura/^ By this first part, Dr. Weber couskleib the, fol- 
lowing new facts to be the results of his anatomical labours on' 
fishes. We, llierefure, insert a tranalTition of them here in order 
to draw tht? attcutioji of our cornparative anatomists to tlic 
anatomy of the ear of fishes.^ 

1. pc.troiT^%onlc^ (Jamproyi), both of risers and the sea„ 
ore furnished with a cartilaginous vestibulum separate from the 
cavity of the cranium, but they are destitute, of semicircular 
canals, both cartilaginous and membranaceous, lincy are lilio- 
wise destitute of lapilli enclosed in the vestibulum^ or in a buvsa, 
and have no external organs of hearing, 'pieir mernbranaceoi^s 

* vestibulum iu divided into different cells. 

2. In several genera of osseous fishes, gnd espeeifl^lly of the 
order abdominales, the swimming bladder is joined in a particular 
way with the internal ear, and is useful to the membrana 
tympani, 

3. This conjunction of the dimming bladder with the internal 
ear in the cypriuus carpio {common f arp), brama (bream), tinea 
(iencHt), cari:assius (crusian)^ rutilus (roack% aphyas, leuciscus 
(dace), alburnus (bkak), and doubtlessAn all the "cyprini ; like- 

^ Wc hav^ not venturi, to translate the liatin names hy ^hich Wober distinf:ix«thes 
the parts whk^ he describes* conceiving them likely to he more generally 
than the corresponding Bnglish ones. ^ ' 

. ISlcw Sertts, y 
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-wise in the siliim» gkais and cobitis fossili^ and tiiie barba- 
tula, is a(‘compHsted:\by means of six ossicula auditoria (three 
of which are plalt^ed oh the right side and three on the left) 
united with the three superior vertehcae by articulation. These 
mayihe compared to. the stapes, incas^ and malleus. The apex 
^f the malleus always adheres to the upper part of the swimming 
'bladder. ■- 

All Hhe fishes ^ furnished with two 

(aUia) situated in the brst vertebra near the foramen 
occipitale. Each cavity is shut by the stapes of that side in 
which it is, plac^icl; and the sla]>es may either be drarvn from it, 
or applied to it, by the.actioh of the swimming bladder. Hence 
this,, cavity may be. compared to the fenestra ovalis in man. 
Eaoli cavity (ait ium) is furnished iWith a little bone neculiar to 
itself which shurs it up. ' ^ 

Qm Jn all the fishes above enumerated, eacli ofv'ity (atrium) 
has^^rcess to ibe sinus, imparis by means of tw'o holes cut in the 
occipital bone* “This sinu. if*, situated in the middle part of the 
fbasiiary portion of the occiput, i'^assing into th<^ cranium like 
a fork, it is divided into two cauuISj of wd ich the right pusses to 
the right labyrinth, and the left ialo thc left labyrinth, to which 
"it adlieres in that place iu which the sacctis and vestibuUim 
. mc^mbranaceniu ara united. . ' 

6. fn all the fishes above eiiumeratod, there are i'ouud (crtain 
^oatia leading into thasainci Cavity of the cranium, covered with 
'skin and niusdes, which must be cousiclereid as the fencsthc of 
.the osseous ve.slibiijum, since the cranium of osseous fishes 
.serves the same purpose a.%the vestibulum osseum. 

7. fn all tlr'se fishes, ite three superior vertebra; receiving 
the ossicLiIa uuditc^ria are* iucrcased, augmented in size, and 
remarkably altered. 

3, All these fishes. possess an interior lapillas of the sack, re- 
markable by a pocitliUr form, long, and spinous. 

9. The ossicula auditoria of the cy prints are enclosed by two 
mcnforanoiis '^auditorial' fossa>, of vi'hich is situated on the 
righi side, and the other on,*Uhe.loft side of the three superior 
vertebno. . The fomc^auditoria?. counnunicafo wdth tlie cavity of 
the cranium ])y the two lateral occipital bones, and contain an 
oily liquor of the sauie nature as that in the cranium. '' 

to, 'fhe ossieula auditoria of the cobitis fossilis are included 
in a cavity of the trausvei'se process of the, second vertebra, 
answering the purpose of the cavity of the tympanum. 

Hi Tlie osseous capsule, enclosing the swimming bladder of 
the cobitis fossilis is formed from ifee transverse processes of the 
third vertebra, expanded iritoaii osseous bulla. This capsule haa 
two great external apertures, surrounded outwardly, by mi 
elevated margin, covered* by the external cutis. , By tw*o other 
antei’i<»r openings^ the apex of the 4 ^alleus of the right and left 
side eutern into the osseous, capsule, and, is there ifixed to the 



1622.] the OtQ^an of Heanng in JWhs, 323 

swimniiDg bladder. This osseous capsule aiisswii's tlie «ame 
purposes as the annulus of thf tympanum in the human mf int. 
Consequently souoious titmors have access to the suimnung 
bladder thiough the apeituies covered with ^kiu, bom which 
they are tiansfuiedby means of the malleus, incus, and stapes, 
to the membianous labyiintb % 

12. This coiijUiicUon of the siMmn'ing bladdei and mtuoal 
csi IS brought about ir\ olhei fishc s# not- by ObSKula auditona, 
but so that canals from the siyimmuig LlachUi asu ml dnectly to 
the head, and arc joined to the e ai lu difh unt wavs 

13. In the spams, salpi, and saisrus, the lopbl the swimming 
bladdei ascends to the base of the ciamuui dnidcd into two 
canals A peculiai membrane uinles the apices of these cmals 
to the maigins of two o\ il boms sUuatf d on the right ami left 
side s ol tl base of the c i luiuin 

14 In the (^upea haungi * two naiiow canals 

of th< svimmnig bladdei cntci into two bonv canals on the 
light and left side of the hi^^c of the occipit il bone Kach of 
th( se c mals is again divided into twe mall bon> can is whose 
evticmitH s swell out mt ‘lollow bon\ giobuk s, ihe iiiterioi and 
postciioi 11 cJ ils ot the ^swimming bladuei fill up these 
hoil^ canals and l lobule I he appendix of theme mbriiiaceous 
estibiflum entcis into the n^ht uiJ left a iteuoi honj globule 
near the bullous c nd of the swimnmi,^ Maddci , so th it if ai hing 
the extumity of ^he swmimin^ bl tdth i, i* toims a septum, which 
scpaiaUs tlh caMtv of the appendix oi the i^stibuhunhlhd with 
watci fiom the caut> at the cxtieuulv of the ‘wnnumig bladdec 
bile d with all The cue uujfeiem i dtthis ^unounded 

by \ ling neail> < utiK^mous Ihuci ju (be hniing the vono- 
fous tre not of the swunumig bladdei aif tnn>fciKd to the 
me mbiajiou> \c bulain itscll. # *** 

]’> The anteuoi pait ol the light me mbianons if stibulum ol 
the Inning con muimales with the anteuoi pail of the left mem- 
branous vesiibiiUini, by means of a tiaiiNitiSi mimluanous 
< aual p issing bilenvtne ccicbium, la -.uch i m mnei that nx i- 
emy 0 mnot be injected mto cithfi >e tibuluni ^wUiout falling 

the simc turn tin mcmbianius vcstibuluui ami ihesemuii- 
e a) U c an o* the opposite side 

10 Ihclowei end ol the swimming bladdei of the hriuug 
and anchovy is ptoductd into a canal situated between the two 
(vatie^, and behind the lectaia which opcn^ mto the nstmm 
geintale. 

17. The swimuan , bhddci of the eobitisfo^silis is uoisniplt-, 

buteonsi ts of twopaits, thei uppei gieatci, and tin lowci, vny 
small, situated without the boav eap^uilc^ A hlnoiu pioeess 
passes horn the' skm to the NWimnung bladdei !>> an exte mil 
opening of the osseous capsUh * 

18. Tlu canal for air Uanaitfs pnennidiiu^) of tin swi ntmng 
fiaddoi of the cypum eutfimg mto the o soph igus eiuno* be 

• X 2 
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opened and slmt by mefluas of a valve, but forms a muscular 
tumour, through which the air canal penetrates in a spiral direc- 
tion, diminished to the fourth part of its size. 

19. The ear of the ray fish is not furnished with a single 
external passage, as all anatomists have hitherto believed ; b^ut 
wjth two. Besides the fenestra of the vestibulum cartilagineum 
closed by a nembiane, described by Scarpa and Cuvier, there 
exists a fenestra of die ^vestibulum ipembranaceum situated 
beside it* The fenestra of the vesf^ibulum membranaceum i& to 
be compared to the fenestra ovaUs in man, and the fenestra of 
the vosUbulum (;artilagiaeum to the fenestra rotunda in man. 
The fenestra of tlic vestibulum oartilagiueum forms an opening 
into the cavity of the vestibulum cartilagineum, the feneslM of 
die vestibulum membranaceum in like manner forms ajjy, opening 
into the cavity of the vestibulum iheiubninaccum. ^ 

20. Between the feno&tiai of the vestihula in^branacea cut 
out iu the cartilaginous cranium (belonging to the right and left 
ear) and the skin covernc the occiput, two bags are inteinosod 
filled with a whit^ calcareous liquor, and touching each other* 
From each oftlvijse, a large membranous canal cnleimg through 
the fenestra of the vcbtibuUiui mcnibiunaceum* cleM.ends into 
the vestibulum incmbTanaceum, and tills its cavity. These bagr» 
called by Weber the bumses of the external ear, and ooilipared 
by Monro to the conchso ol the liuuian ear, answer the pnipo&o 
of the cavity of the tyxnpan^im, and the liquor included lu them 
nerve the purpose of the bones of the oar, 

, 2L One oi more very small canals, detected by Moiiio: but 
not found by Camper, Scarpa4 (\>mpcreUi, and Cuvier, pass from 
the audiloiy sinus of each side to the cutis, and there open by 
very small mouths. yJJy these Oanals, any excess of the calca- 
reous liquid coulanitHi 'Tfcr^.the sinus auditonus piuy bo tin own 
out. * 

22. Theio is a small muscle belonging to each auditory sinus, 
by means of which th(‘ auditory sinus may be compressed, and 
its liquor eitht'r thrown out through the small apertures opening 
in the curts, of impelled through the canal into the meuibianouft 
vestibulum. In this way the vestibulum membranaceum may lx* 
either compressed or relaxed. 

215. Tlie 'vestibulum membranaceum of the raia sarpedo mar- 
jnorata (Risso) does not contain white cretaceous lapilli ; but a 
gelatinous mass, mixed with a black coloured sandy matter. 

24. The membranous scnucircular canals of the raise arc joined 
to each' other and to the vestibulum membranaceum in quite a 
different niamier from those of the squalus caicharias {v)hile 
shm k\ The semicircular canals of the squalus carchanas have 
a setnicircular form, while that of the raia has a circular form. 
The semicircular ennuis ofHhe squalus carchaiias proceed by one 
eytieiuity from the vestibulum membranaceum, and by the other 
extremity return into it; wh«?reas those of the raise are quite 
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«6paiated from it, and indeed have no communication with it 
except by two very small ducts. One of these ducts passes 
from the vestibulum membranaceum to the posterior canal^ 
which has the form of \i circle, and does not cohere to the 
remafniug canals ; the other passes to the anterior canal. 

25. The observation of Trcviraftus that the auditory nems are 
not always to be considered as branches of the trigeminus is 
proved to bo true. 

26. The nervi auditorii accessoriuhave different origins in 
different fishes ; proceeding from the cerebrum, the par vagum, 
and the trigeminus. Nor are these aeives always destined to 
the same parts of the labyrinth. In the raia to/pedo, the squalus 
carcharias and the petromyzon (lafnpret/\ the nervi auditorii 
aedbfesani do not belong to the ear. In several of the cyprini^ 
the aut'^or describes a very remarkable deviation in these 
nerves. 

27. The braychos of the ner\i audiloni belonging to the ves- 

tibuluni are soft, and, as it were, spread er its inferior surface. 
The branches sent to the ampulla? are hardy and penetrate into 
the cavity of the unipulla?, constitutmg a semiliniar ph xus jut- 
ting out mto the The son ms tiomois the fluid 

included m the '^emicu^Mlar^cauals are readily liausferred to 
these nerves. The nerves of the vestibulum leceive the sono- 
rous ftjmors < t tho solid liodles incl ided in tiu' vesUbulum or 
sack. 


ARTlCJLE^n. 

U?i the Amih/sis of litasb, Mr. W. M. Keates, 

(To the Editor of the Annuls of PhUtmphj/,) 

SIR, 

11 A VINO noticed that most chemical writers, who have made 
mcniion ot brass, state the proportions of the 'two metals wlucli 
compose that alloy, to bo very different from wliaf they really aic, 

1 was induced to attribute the incorrectness of their statements 
to some fallacy in the mode of analyzing it ; this opinion was 
verified by some experiments which 1 made on the subjeci. 

The formula recommended by the most eminent writers is 
solution of the alloy in dilute nitric acid, adding excess of 
caustic potash, boiling, to take up the oxide of zinc, and throw 
down the oxide of copper. 

This method of proceeding seems to have been followed from 
a consideration ol the known habitudes of each oxide when 
per se, rather than founded on the result of direct experi- 
ment. For although the oxide of £inc, when alone, is readily 
soluble in an excess of caustic alkali, yet when precipitated along 
'with oxide of copper, a part only is taken up by that menstruum* 
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This ptobably arises from some mechanical combination of the 
two oxides, and not from any chemical union. The following 
experiment may, I think, he considered as sufficient proof of the 
fallacy of the above mode of analysis. 

(A.) 100 grains of biass dissolved in diluted nitric acid'; the 
solution was heated until it was nearly neutral, and diluted with 
cfetiiled water. 

(B.) 640 grains of caustic potash dissolved in six ounces of 
water, were added to the Sfjlution Ain a flask capable of bolding 
36 fluid ounces, using agitation during the mixture. The flask 
was placed on a sand-bath, and the contents l)oilod for an hour 
and a half, precautions being taken to prevent the niixture being 
thrown out ol the flush, to which it is» very liable, from the great 
weight of the precipitate jireveuting thi* regular escape of steam. 
The whole was filtered while hot, find the pi’ccipiiatc, which was 
of a dark-brown col<»ur, after being well washed, ened, and 
heated to redn(*sh, weighed 1 1 grains. 

(C.) The fllteied fluid, which was extremely alkaline, was 
reduced to a coaveiiieul balk hy ^evaporation, an(i supeisaturated 
with muriatic acid ; carbonate of sod i was now added in excess, 
which threw down carbonate of zinc, this vas sopuiatt'd by the 
filter, and heated to redness ; the p\ide of zinc tcsultuig weighed 
14 grams, C 4 U 0 I to 11*2 glmns^of zinc. 

(B.) 100 gimus of the precipitate (B) dissolved in dilufe sul- 
phuric acid left a small ipiatttitj of sulphate of lead, whUdi, being 
separated, tbo solution wasi^ndeied veiyacid, and tw(» polished 
cylinders of iion immersed in it, which precipitated the coppei, 
this, when collected and dried, weighed rcXtlif^r moie than 
C2\) grains, which gives 70 grains of copper in the 111-5 of 
preci])Ua(c. 

(!5.) The solution which the copper had been precipitated 
was boiled with iutric''^it} to peroxiclize the iron, and iieaily 
neutralized by cafbonale of soda. Ammonia was now added in 
excess, and the oxide of iron thrown dovvn by it separated by 
filtering. , 

(F.) “Tnc filtered amraoniacal sigtlutiou was, with the additioim 
of muriatic acid',' evaporated to dryness, and the dry mass heated 
in a silver crucible to drive off the muriate of ammonia ; after 
which the lesidue was dissolved in dilute muriatic acid, to which 
tsolutiou carbonate of soda was added in excess, and the precipi* 
tate lesulting, after being heated to redness, weighed 22*6 grains^ 
<?qual to 18 grains of zinc. 

Thus, then, the products of the analysis are : 


Copper at D 70*0 

Zinc at C and F 29*2 * 


99-2 

Loss , . . 0*8 


100*0 
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had the mode of aoalyeie dnder cotisidera-tion beeii pe^-; 
feet, the |)iecipita^<B) pdght .o^^ have weighei^ abakt ,87?o 

instead' of; apd thatvat;(C)^.36'5;;kgtead of^l'j&a 
difference’ much too great tb^he sttribiited to any errorm|he 
manipula;fen. Had the residue by die potaah be& 
fbroxidiaibif copper, it would hakp given ^qiily IV2 per cent, of 
zinc ill flib brass,, which approaches pretty nearly (juapti^. 
assigned by some writeik; and ias .the.^d€fect jn tbe^aualysis 
probably '^mrises „ ftom ^ sqke me<d3Waal^^cause, it ; is, there^tei- 
likely that no two.expeiiment^.wpuld give^ same results? for 
an alloy of uniform; cotnpP®iti<>tt. t! . < ; , „ v . 

In recommending anodl^t mode ^of anniysis •to^kihe nd^Sej of 
chemists, I do hot rpled^ myself khat it is one which will give 
resiflts of mathematical accuracy ;; hht which neyevlheles^S; will 
be found ^sufficiently correct fo/ any practical purposes, aikfmay 
serve until some,- one more versed in analytic, research; than 
myself shall popit out a better.' . , . 

' (A.) 70 grains of copper and 30 grains of zinc, were disrgbWed 
in dilute nitric acid, llie solution/ with the addition o®|Stltle 
sulphuric , 'acid, wa^ evapOralod'.to dryness^ and, redissdlfed in . 
’'dilute sulphuric acid, adding the acid i muidorably in excels. A 
little solphato of*lead which remained wiis separated, but^Uot;^, 
weighed; it might arise from !bh tine or tiie acid^., j/ 

(B.y The solution being 'much -diluted :was iatioducc4|4l?'a 
and brouglit to the bpihng po.mti Three polished cyliitid^ 
bhffon, one inch Ibpg each, werb iuti'odpeed.. knd the' bpdmg/' 
continued until i^:f^plution bcc^mp^nearly^^^ A pujrtioh 

of the liquid was ub\v tried for copper .by a fresh piece of iroii, 
but the surface re,mained perfectly from it ; and upon adding 
one drop of a solution of nitrate o^‘ copper, a precipitate took 
place, which shows that .tins test. whs sumoiently , delicate. 

(C.) The mixture was, filtered the copper^ w 

washed with a Wy . dilute .sutpbutio . acid^^aui^ afta wards with 
boiling water ; aqy^’*ibeing dried,-. . was pht^k a crucible covered 
with charcoal poVirder, and mjelted, tne. button weighed, 69*5 

f ains.’ ^ ; — ' ; , / 

The fillcred fluid was'Uow?^;|^aeeded Yiisecisely iii the 
Same makuer ■ (E) Thq. Oa^ido} of zinfi , ^ 

obtained weighb^'''8t)-^7'5, 29^4 of tin'c . . Tjiife’; giyek^ ’ ;■ 



..'69*6n'>' 

'•y. . •>.- .> ' ' ' 

jwo 


The de^i^ciency hf hdf a graia^ coppei’ji.and little nior^.than, 
half a of sauc^ is 4jOt, grej^-l? often oc(|urs,m 
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afiAlysis ; and it is pmbable that even that quantity would be 
lessened by care in conducting the operations. In performing 
this analysis, it is necessary to drive off the whole of the nitric 
acid from the solution (A), and to have sufficient excess of std- 
phuric acid to prevent the copper from attaching itself too 
closely to the iron ; in other respects, the excess of acid is not 
material. The boiling must bo continued until such lime as the 
solution becomes colourless, or till it cseases to give any indica- 
tion of copper by any te&U W’hich may be applied. The solution 
should be filtered while hot, and the precipitate washed with very 
dilute sulphuric acid. If the <?opper can be $ufficiently dried 
without the risk' of oxidizing, the lusiori of it may be dispensed 
with ; but if it is thought necessary to melt it, the charcoal 
povvder, after the fusion, sliould be < arefuHy washed, as minute 
grains of copper arc generaUy dispersed through it. ^The iron 
used foi precipitating tne copper should be as pure ais possible, 
as frequently an insoluble black substance, whivb is probably a 
caihuret of that metal, separates during the ection of the acid : 
should that be the case to any considerable degree, so as to 
intetferc with the results, u is highly probable (hat it would be 
got rid of by fusy>ng the precipitate. 

Boiling the solution during thefrjre<‘ipitation of the copper has 
many advantages ovev simpl^^ immersion of the iron in a cold 
solution. By the former method, a complete precipitation is 
generally obtained in an hour; vshile, by the latter, the solution 
hats held copper at the end of four days, and oven whert com- 
pJete pr(‘Cipitotion has been obtained (which is not often the case), 
a portion of the iron deposits in the state both of protoxide and 
peroxide, which can only be^got rid of, at the risk of dissolving a 
portion of copper with them ;«besides which, the copper frequently 
adheres with such obstinacy to the iron as to renacr the estima- 
tion of it impracticableT^ ' « 

As a menstruuhi horn which to precipitate the copjier, sul- 
jihuric acid possesses decided advantages over any which 1 have 
tried ; if the alloy contains lead, it is left insoluble in the first 
fiistance; also the copper is not "reacted upon when precipitatedij^ 
as is the case when the nitric acid is employed ; the progress of 
the operation too may be judged of from the colour of the solu- 
tion. it IS probable that the acetic acid might be employed, but 
J have not made trial of it 
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Article III. 

Oh the Geologu of the hie of Wight, Sfe, 

By Jrrof. Sedgwiek. 

(To the Editor of tlie Jufials of Philosophy.) , 

S1K, ^ Trinity Cambridge, March IT, 1823* 

There appeared ia tlio Anigals of Phihsophy for Sept. 1821, 
au article by one of your ooiTe&poiidcnls (Mr. <t‘ B. Sowerby), on 
the Geology of Hearten Hill, in the Isle of Wight. With some 
of his obseivatious 1 entirely concui ; and I appreciate as highly 
as h^ can do himself the importance of an intimate acquaintance 
witli certain branches of natura.1 history. Without such know- 
ledge it must be impossible to ascertain the physical circum- 
stances micler vybi(‘li our nevvei strain liave been deposited* 
1 u ccrnplote the zoological history of an) one of these format 
lions, many details are yet wanting. It is principally with the 
hope that my own observations may be in some inoabure sub- 
servient to tins end, tha< I have \cutu 0 to reqyest Ihur inser- 
tion m yoj^r joiiruah 

l*miist at the same tuuestdte, that some oi Mr. Soweiby’s 
views ftspectii'g the clas-siftcaUoi5 of the formations over the 
chalk dirter widely fiom my own. An absence of several months 
from the Tniversity prevented Ins remarks from falling into my 
hands before December. A berifs of engagements, of which it 
ib unnecessaiy liere to speak, have prevented me from undertak-, 
mg llic task of replying to them until a^Jns moment. 

The point on which your correspondent appears to differ most 
widely fiom myself is in ihe estimate he has formed respecting 
the meiitb of tl¥)be who have preceded lam. He seems hardly 
to have considt/ed that the honours of inventive talent must 
chiefly be awarded to those who first point out the way to disco- 
vciy, and from obscuie and seemingly imjierfect data are able to 
deduce imjiortant general conclusions. One thin^, however, is 
most certain, that sarcastic animadveisions, either on societies, 
.or individuals, can never tend to promote the investigations of 
truth. 

It is impossible that the praise of successful investigation 
bhould be withheld from Mr. Webster. His excellent and origi- 
nal communications respecting the formations in the Isle of 
Wight are in the hands of every English geologist, and prove 
both his diligcuce in the observation of facts, and hissaghcity in 
drawing the right concliisious from them. No subsequent dis- 
coveries can possibly fhke away from this merit, even though 
they point out some objects of detail which had been, peihaps, 
either overlooked or misunderstood. * 

. In the following notice I intend, first, to give some acoemnt oC 
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the fos&ils contained in the iron sand and the other beds imme- 
dJiafely beneath the chalk. Secondly, to offer some remarks on 
the formations above the chalk. The observations on which the 
remarks are principally founded were made during two visits to 
the Isle of Wight; one in the early part of the year 1819 ; the 
other in the early j)art of last summer. 

^ ]SIo paper in the Anna/s of Philohoph^ will be quoted, except 
the one before alluded to ; it will, theixjfore, be only necessary 
to refer to <lio page in which any particular obbcrvation is con- 
tained. I have the honour tp be, Sir, 

Your most obedient srivant, 

' A. Sedgwick. 

1. Observalions on the^ Fonnaliom between (he Portland Oolite 
and t/ic* Chalk. 

Since the publication of Mr. WebsterMetterfe^/o Sir H.Engle- 
field, the deposits between the Poitland oohte and the chalk 
have gcncially been subdivide d int > three formations. (1.) Iron 
sand, afoimatiou of lerrugmous ,aiid and saudstoue. (2.) An 
argillaceous dgpohit {Telhtaofth rA/y of Air. Grecnough). 
(3.) Green hand, a siliceous deposit, containing suboidinate beds 
of liinebtono, &c.; geiiOTally chaiacterized by the presence of a 
certain quautity of giecu eufih. Tins classiiicdtion is iudejicn- 
deni of all theory, and is only to be considered as a e^nvcincnt 
mode of arranging a groat many similar beds, the g' olotncal 
relations of which have been made out by actual obhcrvation. 
,The three ibmiations may together lx* considered as the repie- 
sentalives of the qnader-sc^Mtdein of Vibuier, as they appear to 
be associated with rocks the same age, and a^rec with it 
in some of their inqre minute characters. Many details must, 
however, be suppliecTbetbre even this point can be completely 
established. From the whole analogy of the English coast, as 
well as from the best accounts with which we are uccpiaiuted, 
theie can be no doubt but that some of the beds here desciibed 
are widely extended in the uorl^ of Fiance. In many parts of 
England/ ihej preserve an extraordinary unity in then* general 
rolalxins aud external character. On the whole, if we follow 
the gieat chalk escarpment towards the north-easi, tliev gra- 
dually thin off, and sometimes, perhaps, entirely disappear. A 
few luilcs to the north of Flambro’ Head, the chalk is seen in the 
cliff reposing on the clay of the vale of Pickering, without t^io 
intervention of any beds of sand or sandstone. With whatever 
certainty the 'great relations of the three formations above-men- 
tioned may have been established^ errors may arise in fixing 
poiiiis of detail from some of the following causes. ‘(1.) The 
colouring principles of the upper and the lower sand are some- 
times wanting. (2.) The green particles which characterize the 
njipor sand sometimes abound so much in the lower as to alter 
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its ordiua.vy;appeara^C€, (3.) Tbj^.r^d oxide of ir^n abounds so,,, 
muob in son^ of the gree/i. that, withopt .<^ar^i they 

n^lgh^^be cdufoundad with .ordinary beds of the i#*%! 
Ah#i^er distinctive ^haractati^li^un in the, abundance of.«^^ 
nhse4, fbssil| ,m the green ^^4 iM^ir entire ahsencev^|!^ 
many parts of the iron Mwrfj.ngiighi lead to erroneous 

conclusions. In the sandy parts hf Bo^fordshirej^ one may 
travel for niiles together without joeing a fragment of 
fossil shelly yet some b^ds,; tyhieh%e ^uf^rdinateito the sathe 
sand formation in tho Isle*pf:^ighf; traces 

of beings which onoe poss<^sed an iorganbed structure . A good 
account ofthefossiis of iron ^md is undoubtedly a desi^-a^. 
turn. Mr. Sowerby^a work will, 1 hope, eventually supply this 
want.* 1 shall consider myself fdrtuna|^\if this brief notice 
should induce any one to Visit those locraties whieb b«st illus- 
trate the zoological history of the 'formation. 

All the upper beds of the%m.siind in the Isle ofWiglitparitokfi 
of the high inclination of thfejbentral chalk range (Mt. Websi^|;;» 
Letters, p, 122, &c..&c.). As the .hfarbg of the coast bety?eeii 
Freshwater Bay and Brook Point, isrhonsidei'ably inclined tcPthe 
direction of the strata ; they rise upfii, ?^ ccession from the. level 
of the beach, “itodaiie thus brought out under circuWtances most 
favourahleio a minute exammatibnC . The natural section between 
Culver and the middle ;of Sandown Bay affords similar faci- 
lities for observation. Between Brook P^ipt and Sundown the 
are nearly hofiisontal,;and many^ parts’ of the coast present 

! 3erpendicular escarpinents. .The, upper beds would, therefore, 
)e inaccessible, were it not for the d^p channels, worn in the 
face of the cliff by the rivulets, which.descend from the ceiilral ‘ 
chalk range. 

As the fossils which cha^ictetize tiie formation are not.uni- 
formly distributed through its' #uss, it^mxy the proper briefly , to 
enumerate SAPi® jf the principal, .chm:iges which^re exhibit^ in 
the mineral composition of its subordinate beds. 

(1.) Siliceous sand yatiously coloured by Ouxide of iron, the 
colours sometimes very splendid^ and beau ti folly, contrasted. 
With these beds are sbmetiaiesj^^iated ,^,, kind ^f , coarse, sili-, 
jceous grit (e/irs/owA, cemented 

(:2,) Fine Whitf^ifliceous sanffi^^ passing into sandstone. 

(3.) Bed^ . cQif§thing a, ':^V^*iab1e admto of argillaceous 
matter. Tbey often contaiu' earbopate of lime, and a .con^idera- 
bl^fj5|uantity; of gr^u ^arth.. The^more siliceous varieties then 
assume :thd':;^ppea^|lUG€ of .green in all theie varieties 

there are ft||J8ils, mb|4 frequently in the form of casts- 

(4.) Bedt^ of slate clay a^ocidf^d with :^j^yritousi wood coal. 
Some subordinate calcareous he&^cpntam fossil shells, a^i^d 
inndm€rabldfecnyA%^^*ft|ifbf a sm^'^sh.^ ^ , *;/ 

(5.) BedauOf itnidfe hm^ktoio^. Th^y abound in some 
parts, of Simdown B^y#, and . occur^^ii almost .f very part 4^' thd 
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diff between Brook and Embwater Bay. , Along iirith 
^em are several tAose 'concretions < db^rib^d in tbe iAfth 
wolntne of the Geolc^cal Transaction# undei the name of 


iUlti^sncb b^ 1^1%, been descidbed as am fnnnd in tiie 'Sii of 
aiti^#niiy litTve in somb measure tu/^des iio those who 
ntb exami^t^ its fossil hii^(e«^. It'woidd oe (}uile Ibrei^ to 
the’qbjectS;>of this, paper tO describe the beds of foller’s earth> 
dabtio.clayy yelIoi^pchre> wMeh ave f^md in oiber partaof 
.^^hnd subordins^ to ihis'formario:^.. ' 


' ‘ > C <' ’ 

f. 11. Fo^^ILS OF THB IrO^ SaND.- 

iv Obscure impressions of reeds and vegetable bodies 
mixed with carbonaceous matter, and sometimes disposed in 
regular layi|rs. TheJIiaboand in the argillaceous beds, and are 
c^ataminated with the presence of much iron pyrites; 

.parbonized wood is found in all parts of the formation* It 
^h^etimes makes an approach to the appearailce of jet. More 
cpmmonly the particles adhere so imperfectly that the specimens 
cmnible between the fingers. Near Brook Point the masses of 
miheralized wood are seen at the Atime of low water scattered 
about the strand like the great beams of % timber yard. mr. 
Webster t has given an acowate and gi^apKical description of 
thj^ portion of the coast* «The changes undergone by these 
bodies are various and interesting. Traces of the original bark 
are by no means uncommon ; and in one instance we found.it 
marked with deep lozen^e-formed indentations. Carbon and 
pyrites abound in almost all the specimens ; and the several 
. are often held firmly^ together by carbonate of lime which 
has insinuated itself into "fe^very portion of the mass, and partially 
displaced the woody fibre.^] When the lime is taken up by acids, 
there remains behinds^a friable skeleton of carbon. In other 
examples, the process oT replacement is so complete, that the 
specimens may oe regarded as true petrifactions. I thought this 
the more remarkable as all the specimens of similar origin which 
I have seeQ in the iron 4<md of Norfolk and other parts of 
England, ate silicified. The '"Existence of this vast quantity of 
fossil wood is^ the .||bre intei^ring,, as it points oui an analogy 
between ih&ironi^d^di,{k€:q^ua^-mtid$tduo(V^^m^ Our 


* ^ese eoncreiions axe f(n:tn4 pecasionally iii the Ibnnations; they 

aboi^hd in many of our coal districts, and axe W no means rare in certain port|^ in 
Uie Judas c^y, \mo Oxford day, and the Kirnmendge day.. Perhaps th^e is not%ie nf 
Mrgmt nr^^Kieous deficits in traces ^f them market he fe^ad. Th^' tnost 
Ixsefuendy appear in the form of diadnct henn^hinroid^ either to 

the npper dr teret sur&ce .pfbeds of ironstone, pr impure angS^m^^eetone, which 
trayi^tse the ina^ of d^'day. i^otne^es they exMl^ a cbnjfoini|iihle luhtahge- 
x»M hetwe^ tiyo indutatdi beds', layers 'oflte^ure 
carbonate of lime which have a structurd^^a^ ihe sWa. 

tie^arefoundlu.tlie IdeofW^^'vv' " ' < 

t l*ettfer8td,SirH.l^eaeld, p.l5|. ^ ", ‘ ^ . 

t See D'Auhinssoni^t?^ Ikd.'' /■'; 
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kifcgrmaUo^'ir^^weti^g the other fc^si^ , of that foreyttiorS'k toe 
aa^g^r to efiW«^^eh^»w^ . ■ 

Brook Poiat lheny cyliB4ri«^H5(m<^^ ii^phr titled. hf^ 
red'hxide ofUron. rTrhey ,p:eBea||e%jh well dewied- spba^'oh 
terioinatioQi^ that |h®re. <sao be «.% doubt df their being derived 
from some brganke^ body, thOngh.th^,^|aot exhibit district* 
traces of animal strecture.^.;',, , _ ■-■ '*.. ".• 

(2.) Steim,vof the bodydescrib*^ by Mr.' Webster under the 
name of the^Zin 'I'hh^^St^ated trausVerse secibpns 

of the stem,* wbi^'are so'.commou.ia bldoks derived frorii^e 
green sand formatiohii in some beds of the bon sand 

near Red-cliff. . ■' ■■ • ■*' " ■ ^ 

(3.) A compoundfMedre^e. Ihe stellmfarise f)9i^.;aj>edicle, 
and are grouped ip a regular : spheroidal form. Somd of the 
larger specimens appedr tof be formed by the union of sea^ai 
distinct sphproidf.. They exist in the form of calcmeous c6:i6^^ 
tions, ina.feef of fndorated'iroM sd^, whi^ appears belov^&e 
high water mark on the 'eastern siiie’ of Saadowft3ay. a 

continuation, of some of tlie inclined ,b ds of Red-cliff, and its 
induration ai^s trpn the presence of a consideiuble quantity of 
carbbnafe of lime. > jf-am tiie more particulfer in describing'this 
localityt t«i it abounds, . in ’severaWossd species which are,.j£n a 
a^te of perfect preservarioifi. I unfortunately reached the;spot 
the tide wa& running' in, arid vraa^pnly armed v?i^ a 
hammer ana a small<chtseli Any pnie. who wishes to investigate 
tlie subject furtheri,onghti after 'providing* himself with msm-e 
powerful weapons, to visit, the before the ,ti.m® of Ipw' 

water. _■'■■■ ■' ' 

(4.) An obscure coralline body. . .From the same locality.' In 
its structure it has:a geneftd'hmhipgy whh'Ihe bodfos described 
by Parkinscp, v^k.ii. p. 137, 138. ' ' '• 

3. UNivA*iVES.-r;(l.)! Vermie^iria. ^^qwerby, Min. Con. 
pi:. 57. Several trades of |,his geati were .observed in the Red- 
cliff reef above-mentioned; Aio^ *Witii them #ere some .'adher- 
ing ' • •*' ■' „ 

. V .i 1 1. ' -TUT rt, V A; A /**r* 

ant of tins genus m 


■(2.) AhriaoHdcs. \ We fotmd.wf^gle fr^ 


a bed of 'coarse 
(3.) Re^eUi 


fenish eahil «e^ Brook 
C«fsfff,-sufflc^tly characteristic, to^ deter- 
mine the genus, asjsidbuhd in the upper part 'of thebliffat^hank- 
l^ffihme..,?.!,'.. ■ .x’’. V ■ 

!^^.) A, .l%hly f^^iameii^id uni'^ve,, with raise^tilgitadinal 
ribs, probably a isd^i^ria. ■ In the same .state wim the’preced- 
hig> , We^et wttfe,fragmehts of thfe shelt^ar Brook Pomt. 


abhimds iq-theragbet^ .nwble. 


cesembling-ithat u^kih 
the beds, nf sheD lime- 


stcme neat'the top of the *«>» sn»d foii|tiatid,n in .Freshwater Bay. 
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Casts, probably derived froai the same shell, arc found in some 
earthy beds between the last mentioned locality and Brook 
Poipt. 

(0.) To this list may be added tlie ca^ts of at least three or 
four species of univalves which abound in the upper part of the 
cliff near Shankliu . 

Every one who has examined the localities of fossils must have 
remarked tlmt in strata abounding in the oxide of iron, they are 
frequently stripped' of their shelly (Covering. In soft argillaceous 
beds, even the colours of thfe origifial shell are sometimes pre- 
served, but the s]>t‘cimens are generally friable, and often disfi- 
gured by compression. In other mineral masses, moie espe- 
cially such us contain a considerable proportion of carboimle of 
lime, the fossils which can be detached from tlie matrix are lu a 
beautiful state of preservation. Several species which exist only 
as cash in the ferruginous cliffs of Shanklin, are finely preserved 
in Ilcd-cliff reef. It is probable that perfect shells belonging to 
all those species cf v.hicfi v^e have now only the rws/.v, may be 
found by any one who has time ^o examine llie localities above- 
mentioned. 

4. Bivaj.v ns. — Cl.) (xryphaa buimla. Mia. Con. t. 336. 

(2.) Ostrea^ i\tleast three dktmct species. " 

{(k) a palniated cockscomb oyster, associated wit?i, and 
sometimes adhering to, the preceding spciues. The) are found 
in regular beds which traverse the clifisof Bluckgang and 

Slianklin Chine. Traces of the hamc beds appear to the west of 
Brook Point. 

(^.) An unch'seribed sp^-cies ; much elongated , in i^eneraf 
form soini’vvhat reseuibling^thc osimt teneia* Mm. C’on. pi, 202, 
p, 2, This specios abounds in some of Uie calcareous beds to 
the west of Brook Pokvt. 

(r,) A small fliJt oyster,' associated with the preceding. Thin 
beds of this fossil traverse some of the argillaceous strata of San- 
down Buy. The shelly matter is sometimes replaced by minute 
crystals of selenite which have originated in its destruction. 
The analogouR facts exhibited by the Oxford clay and tlie Kim- 
iucudge clay, are too well known to require any description. 
Theie arc probably more species of this genus; but the speci- 
mens are generally too ruinous to show any good distinctive 
characters. 

(3.) Perm, 

(</.) Alarge thick quadrangular shell 

lb*) Resembling pe/wflt aviadoiden (Min. Con. pi. 66), but the 
fragments too imperfect to determine the species. Both are 
found in Red-clifl‘ieef. ariculoideb is a characteristic 

sliell of the middle oolite formation (mral rag)* A perna of rude 
trapezoidal form is also found in that formation near Weymouth, 
but lb of ail entirely different species from the quadrangular shell 
above mentioned. 



1^2.] . ■ gl^ - 

®oth soecies are fo.«n4 r^f,. Casts of 

a^jw4 ii# jffie ferjniginpvi8!l!je^of ,SliaiifeKn Chiae.. It iikVpry, 
common ,in the gree« sfl^id fortna^p^iir ■ ; 

(5.) Asl'ip-te e9xetvata0 ..;. l^in-.CjOR. Eed-cliifir ieefi>* 

(6.) (OTpigatak ., , Min. C^n. j>l. Mg. E^-clifF rieef. 

(7.) Tefe^atula. Top. much ,unbtf44f^ to e^lnbit specific 
chpractersii'.|.Slesei3^1es t^brotuht/peciHgi. It ex^s la^^pat 
abpndance^.jaiid ip varioi^ states pf preservation, tn sOnip;heds 
near Shaaklin CKiae,.. • * , ■ r,v’ 

(gj An exceedir^iy miMte dvdi>shaped bivalve. ^ It exisfts in 
immense abundancp, often, ap^acing lii^e. a thiip , farinaceous 
coating interposed Sptweeii the laipinee of calcareod's slate jday, 
which occur in the . argUlaceo.u's beds of ' Sandown Bay^ ' 5aud 
various other paats of the' foimiation. , ’ 

(9.) A bivalve aboundhijg in, the ftiin beds of linpestone .|^^h 
occur in s<^ many ipayts pf the fpimutipo.; , Casts of th4^amte 
shell are common in some of the less ii ’mated beds. We^werp 
in no inatanpe ab|^ to , obtain specimens ^ith distinct spepific 
chavQCters. v. - ;'v 

(10.)tTp this list niay .be added.the casts of four or five.spe- 
cj.ps which are in tpo iu^otifect a stsjte to bp ascertained,. From 
thempper part of the cliff hear Shariklin CJhine. " , 

5i Vr.KjhBKAl/BoNES, FiNS,,‘|«». OV SMAtt Fish,— I n 
great abundance in some impure cMcareous; beds, west of Brpph 
Point. To these we may, add the bhnes, pf a large cetaplous- 
animal which wore found, as I hpVe been informed by Pro- 
fes.sor BucUland, ia.Sandowp Bay. • 

The preceding list, howp^or imperfect;,' will shpvV that the 
iron sand is by 0 means ,destitnte„pf» fossil inhabitants. .They 
are. generally in a bad state of preseiCvatiohi^.hpd little inviting to 
the. collector. But .hn this yery„a^ppunt, jthe few beds which 
exhibit them in a stafe s.uffifciently ^effect for descijption are the 
more deserving of a minute exam^tioh. 

■' ' -.t'.'vrt?. .’V • " 

« ' ■■■ ; „,:ili. Tht's;%4^ii Cr4|| 

This bed, inteiliipsed.behwepn ^the greeM sdim and the iron 
is perfectly, continuoUsin the Isle pf Wight.* It is of compara- 
tively little interest, inasmuph as it contains very few fossils. In 
,thP ruinous 'iCUff .&med fay its wP^terh terminati^^, we found 
fragments of a, thm^aicareoas bed contaifaing tfac^ of a small 
species of tdvipam, '. 'this fact, if ftohfirmedrhy better specimens,, 
would be inferestidg, tecaalp. shp|%!^ the jsame genus abojipd 
in tfad Petwm^th marble, w^h i8,.^|b^vcd;^om the same form- 
ation. v:-... -j 
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IV, Green Sand anb Chalk Foematton. 

The gi’cat geological phenomena presented by tljete two for- 
mations have been admirably detailed by Mr* Webster, Their 
fossilhistory has already received considerableillustration; ranch, 
however, roDL^ins to be done. The zoophytes (especially of the 
« green sand) would afford excollcni materials in the hands of a 
good natyralibl, as the species are very numerous, and the 
greater part of them remain undescribed. 

The beds of green sand in F’*eshwalei Bay are in a state of 
imperfect aggregation which favours the extraction of the organic 
remains. 1 he ^Corresponding beds which appear near the eastern 
extremity of island are in a state of macli greater ludiiration. 
They are there seen in contact with a variety of in(iutal<*d*marl 
■wWch forms the basis of tUe chalk deposit. The line of juuclion 
is ill defined, as the green sand apjieats t(* pa^s into tn ' bods 
which repose upon it, by gradations wliich are almost insensible. 
These ambiguous appearances are limited to the extent of a few 
feei> and cairtlirow no tliifieulty in the way of a projier classiti- 
cation of the two formations, in some othf i pir'ts of England, 
the case is fur different. The aigillaceojs natter, wbicli always 
forma a constituent of the lower cliulk, pioMu’ls to sucl) a degiee 
that the beds gradually pass into a tenacious clay. On tin' other 
hand, the lower portions of tfiL> argriilaoeou? marl liccom'fe mhod 
with f^aud and sandstone, wlmdi seem to hnk them to tlie 
sand formation. Hence arises an umbiguily. 

Ihe beds of argillaceous mail may be cousidored as formin j; a 
.portion cither of the green sand, or of the (ha/h series. J\lr 
Groenough, in his Geological Map, lias chosen the foimcr alter- 
native. As far as iny owa observatnms go, the choice has, I 
think, been nufoiluriaie. i^erhaps the proj^er mode of avoiding 
all ambiguity would bej to give an aiipropriate name to all those 
varieties of chalk mail which are in the state of a tenacious ck»y, 
and to lejucscut thorn by a pcculiai colour, Tlie stiaiu m the 
neighbouihood of Gambudge alibrd au example of the ai range- 
ineul w'C have bten desoiibinga The order ot bupcipo&iuon is as 
follow^s : 

(t ) (hulk with flints, lutming an escarpment which i<ingo^* 
about 10 imlcb to the east of the town. 

(2.) Indurated chalk marl, the upper portion approaching I lie 
true chuj actor of chalk, the lower portion becoming gradually so 
argillaceous, that it at length loses the appearance of a cretaceous 
rock. . 

(3.) Tenacious bluish chiy(ga/f) separated from thcjireceding 
by a veiylhin bed, which is mixed ^'vith green sand, and cent tuns 
a great many fossils. No denudation immediately about Cam- 
bridge show h any inferior formatiem ; but on Uic coniines of 
BediordshuC; the gali is s‘een reposing on the iron $mid.^ This 

* (teal. Tms, V. 114. 
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account might lead any one who is nnacquaintcd with the fossils 
of the district to suppose that the thm bed of green sand is the 
r€pre«»entative of the greert sand formation ; and consequently, 
that the great bed of clay is identical with the Tetsworth 
clay before mentioned. Tne conclusion would not, however, 
bear the lest of examination for the following reasons : 

(],) The fossils of the tliiubed of giecu sand^ amounting to 
about 20 species, do not belong to the suite of the green !>and * 
foimation; but partake of chaiacfers qomnion to the upper and 
lower beds associated witli it. * 

(2.) The fossils of the clay ^galt) form a suite neaily identical 
with those of the Folksione which reposes o*i the green sand 
Jo7 mation,^ 

(3m) When the gait in the vicinity of Cambridge is perforated 
for tlic purpose ot obtaining water, the first discharge forces up 
a considerable quantity of green sand — a faefc which indicates 
the exisU nee of the green sand fonnah ‘ bi'low the gait, f All 
lliese facts combined with the intimate connexion between the 
chalk and the beds on which it i eposes, lead to the conclusion 
that the ga/i of Cambridge** is an aigiraceous varu'ty of chalk 
mail. Any system of e lassificatiou \ vich nnUes this great 
aigillaceous deposit with the mferioi green and formafioit^ 
assifines the existence of a relatnn respecting which the denu- 
dutions«r)f the counliy afford no evidence whatsoever. 

]So( withstanding the intimate i*da»ion8 between the argilla- 
ceous marl and the superuicumbont it would not be expe- 
dient to represent it on a map by me ordiuaiy colour of the 
chalk ; for the colour would then cease to mark the boundary of ^ 
a distinct oscaipmeut. If these vie»\s be correct the proper’ 
mode would be to lepresent the argi|lacf^ous varieties of chalk 
mail !>y a distinct colour; which would limn mark the superfi- 
<‘aal extent of affa* region stretching out from the foot of a well- 
defined chalk escarpment. The mode recomuiended would 
moreover be in harmony with that which is adopted in the super- 
fi<‘ial dehncdtion of the gi eater part of the English oolite seiies. 
This seiies (as is obvious fiom the enumeration hr Mr, Green- 
ongh’s Map) coiisinIs of thiee distinct oolitic deposuts, each rest- 
ing on a gieat bed of clay. The JLia^ clay atid the Oxford day 
liave appiojmate colours assigned to them. In conformity with 
the system, an appropriate colour ought also to be given to the 
Kimmeridge clay wherever it appears at the surface. The Port- 
land oolite and the supei incumbent Puibeck beds might then be 
conveniently represejated by a single tint. 


* Ocol. Trans, v. 5T. » 

i The sujpplies of water obtained by Hvins have never been known tar fail Thin 
seems to prove that there is an hnperviotw h^ piobably of day, fenmediately under Uie 
^rten i^and on which the gaU repost. Fofr it is har^y conceivable that a larg* fonaa- 
tioii of sand should be always so saturated with water as to be able to force up 4 ootumn 
to tlie height of neady $U0 feet, wherever the upper bed is perforated. 

* ‘JViw Sertts, vox, iii. 9 % 
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Every one who is acquainted %\ith the continental works on. 
geoloOT most have renjavked the extraordinary mcagerne*ss of 
their details respecting most of the secondary rocks which tUre 
newer than the formations of the Tlmmigerwald. The English 
formations belonging lo the same epoch arc exhibited in a beau- 
tiful and perfect order, for ^which it is in vain to look iu any 
,Mhcr paiL oi‘ the world which has been yet examined. The 
great beds of clay, interpose^ between the several oolitic depo- 
sits, first enabled ]Wr. S»jiih lo separe^te fheni from each other, 
and to trace their distinctive characters. All such points of 
detail, when once well established, bfecome so many new terras 
of conipaiison/by which we may eventually be enabled to fix 
the relations between our own formations, and those in otlicr 
parts of the world. An accurate delineation of all those argilla- 
ceous beds, which form o distinguishing a feature in English 
geology, is certainly an object of the first unpoitancc. Our geo- 
logical maps, as far as they are construct('d on tha< jiriiiciplf', 
not only point out the demarcation beUiOeri ''mineral beds of 
separate characteis, but acquaint us at once with the general 
aspect (d tlie surface. The colouft of tie o)oilliiceous l)cds 
fepreseatiug tlje extent of low, marsL/, featiudess disliicts; 
while the colours of the several oolitic formations, and of the 
chalk, point out the limits of a succcs'sion of bold escarpuieuls 
and prolonged natural tci racers. ‘ 

The preceding digression has not originated in any spirit of 
captious criticism ; but difliculties vvhi(‘h have been expe- 
rienced in classifying some of the beds winch suppoU tlie chalk; 
.and iu an earnest wishthaUthe authors of our geological maps, 
who have sujrplicdus wiUi'r^jjo many odinirablc details, may Icaic 
mdihig imdonv tvhtiii can be (jj'eclcil, 

V. On TJin Formations or Sand and Plastic Clax, 

, London Clay, &Cc. 

The English formations which rest imraediately upon the 
chalk belong to a distinct epoch in the natural history of the 
earth ; for (hey are not co-extensive with, uor always conforma- 
ble lo, the beds by which they are feup])or(ed,but lathcr resemble 
materials which Imve been mechanically drifted into the deep 
depressions or water-w^oni denudatioii^ of the older rocks. They 
arc, therefore, generally limited to the ext eat bf certain pre-oxist- 
mg inequalities in tlie T!*urfacc of the globe. 

Deposits originating in the way we have described must 
uccess,arily be of Nariablc thickness, and liable to every pos&ible 
modification from the action of mere local causes. Any useful 
classification of their component vbeds would, perhaps, n(wer 
have bedSii efieoted, had not the organic remains preserved in 
them exhibited an extraordinary iniiformity of character and 
anaiigeraoul. An uccutate examination of those spoils has, 
therefore, supplied us with the means of establishing analogies 
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between phenomena which otherwise mu&t hnve appeared 
entirely unconnected. As the physical charactQTh, of any strata 
become more liable to Variaiidn, all the accompanying*' circqm- 
stances ai‘e of proportionally greater importance. Uenoe, 
arrangements of some of our Jormaiiom have been made exclu- 
sively from zoological Cousiderationfi. It mu^t, however, be 
obvious, that classifications of this kind would be of no use to* 
the geologist, unless accompanied with direct observations on the 
superposition of the miiittrat masses insvhioh the urgamc remains 
are entombed. The cxislencaof a given suite of fossils iu any 
rock proves nothing respecting its age, unless we can show that 
the vsamo suite is associated with other strata of’Vuowm relations; 
•ind even then, our conclusions on the sulyect arc tmly fimnded 
on Analogy. No One ought, iiiercforc, to generalize on duch 
grounds us these before his observations hare been widely 
extended. lie may tlieu become m uidmleJ with so many 
corresponiUng f »^cts ; that phenomena, which at first presented 
nothing but obscure analogies, may at last become as conclusive 
in esidbll^liing any geological relalioi^ as the most duvet evi- 
dence. 

The trutli of this stab >uont is bo ob\ious thfjpt it would have, 
bee^i univ'ceSBuiy in bung it forward, liad it not neen overlooked 
by BOiU' iif ih<' .0 who object to t]ie present airangemeut of our 
foliar^ m Ai. 


The lowest, and at the same time the most widely extended 
deposits III the eha/k Oai>itt\ of London and the Isle of Wight, are* 
generally divided into the two (ulkmh^g fortualiotn , 

j, SftfHl mid Plasiii Clay^ Composed of a gieat many bods 
of sand, in some places white and pure; in others impure and tinged 
witli almost eve» possible i!»hade of coiouv. Subordinate to wmch 
are bods of fine potter's.clav, impure argilhiceoiife beds sometimes 
containing calcareous coucietious, beds of rolled Hints, thin beds 
of unpuie wood coab &c. The beds of sand and pgbbles appear 
to have originated in a state' of things ill huited to the pie«iei\a- 
tion of organized beings : accordingly, with soiTu* remarkable 
• excejitions, we find few of tlu'ir remains in this foimation, 

2. LoinlofiClay, A/m //rbei/ of tenacious clay, often abounding 
in H’jdtjrict ; sometunoa coiUaiiung thin beds of argillaceous huio- 
stoue , cont lining also, more rat ely, beds of hand and calcareous 
^aufih*ono. Oigauic I'emainsare dispersed in most cxiiaordiuary 
profusion through almost every parf of this widely extended 
jonuadoii. 

The .separation of the two forwatiom above-mentioned is not 
marked out by any evtvoordinary natural epoch; but U merely 
assumed as a convenient classification, founded on constant 
geological relations, on a decided difterei,cc in the composition 
.of the constituent beds; and a still more decided difference iu 

z2 ' 
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their zoological phenomena. It was first )>oiuted out by Smith 
(rarey’s Sur\ejr of Derbyshire, p. 110, 111). Parkinson after- 
wards fuiui&hed us with many interesting details, and established 
the complete identity of the great argillaceous deposits of the 
London,6asiM, and of the Hampshire coast* (Geol, Trans. voL i. 
p, 336). But it was reserved for Webster to describe a still 
rnnore important scries of facts which went far to complete the 
natural history of the two forinations. The propriety of this 
classification has been further confirmed by elaborate sections 
taken by Huckland and Conybaarc from certain parts of Uie 
London baiht.^ {Geol. Trans, iv. 277,) We have been thus par- 
ticular in enumerating authorities, because they all tend to esta- 
blish a conclusion which it has lately been attempted to iiivali- 
date4 On referring to the specific objections urged agams£ the 
classification wc have been aescribing. it will be seen that they 
are all ibunded on the examination of a single natural section. 
{Anmh of Vhihsoplij/, p. 217, 218.) The Ma^emeut contains, 
therefore, in a gn at naeaviu-e, its own refutation. No man living 
can on such ground's judge of the propriety of any geological 
arrangement 5 still less is he entitled to asseil that every thing 
is in favour of diis own opinion. It roquiree* repeated compari- 
sons before we can form a corrc(’i estimate ol‘ the extent mid 
relative importance of any hvsfem of beds; and without that 
knowledge we are not in possession even of the dements ol a 
good arrangement. 

The extraoi dinary veitioal beds which appeal in /Vluin Bay, 
and are continued in the same position on the north side ol the 
•chalk range to the eastern extremity of the Isle of Wight, are 
separated by Mr. Webstef into two formalionh, (Geol. Trans^ 
vol. ii. pi, 1 1, &c.) 

( 1 .) Sami and Plastic Clai/, Extending from the chalk to the 
bed of cementevl pebbles i larked (z,) 

(2.) London Llay. Represented in this instance by a bed 
<B) about 260 feet thick. 

Against tins system it is urged {Annah, p.217), that there is a 
Led of London day maikod id) in the same section, below the 
greater part of the beds of mnd andplasik day ; tliat there j j as 
much appatent continuity in the bed (d), as in the one marked 

(B). 

To this we reply, that there is no apparent continuity in either 

Tho pits at CatsgroTe HiV, near K<‘ading, axe noticed by Br, Woodward, and a 
aeriCft of spednienb collected by him from that locality, are stiU lodged in the cabmeta ol 
the DhivqibJty of Cambridge. account of the section, ai> it existed moic than 100 
years since, is a\ follows : (Cat. of fossils, vol. ii. p. 41.) 

** The uppermost stratum is of giavel, about two feet thick. Thin day of various 
cbloucs, pnrde, blue, red, liver-^colour, 33 feet. ^ Next the sand, with the oyster shells, 
composed of grains, greenish, black, and white, oue fool thick. Cndcr Uiis a dusky 
4 lay, widi sotne oyster shells in it, but veiy tender and rotten, a foot thick tJnder- 
noath, chalk, id which the woikiuendiave sunk feet without finding the bottom,*’ &r. 
lie afterwards adds, that the bed of md with oysters had been traced Ibr two miles <ui 
*vety side of licading. 
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of the beds. Nothing is j>laced before the eyes except ab irre- 
gular surliicelaid baie by a section transverse to the range of the 
formations above tho chalk. But we do know that a great argil- 
laceous deposit, resting on the sand and plastic clayjomation, is* 
almost co-oxtensive with the basins of London and of the Isle of 
Wight ; and that its general relations, and the fossils contained 
ill it, aie identical with those of the stratum (B) in the section of * 
Alum Bay. On the other hand, wq do not know, by the evidence 
of other sections, that the stratum {d) is continuous. Indeed 
there is all the ])roof which oarfbe afibrded by negative evidence 
that it has no lank but that of an accidental or subordinate bed^ 
Tt ib further stated (Amtals, p. 218) that the fossils of the 
lowcjf argillaceous bed {d) are identical with those of the Lon-- 
don clay. This assertion, taken in its utmost extent, only provea 
that the sea, during the age of *he. sand and plastic clay forma-^ 
lion, was sullicicnlly tranquil to allow B'o propagation of certain 

a keoies of mollnswc. Nor is it extiaordinary that the progeny of 
ese animals should be found lu still greater abundance* in newer 
iirgillsiceous beds, deposited under cm unislaiices mor** favoura- 
ble to live existence of <M<»nnized being . But after all, is the 
assciUou corroctly,<‘U(‘ i The aigillaceoUs bed was examined 
by Mr. Tlenslow and myself d^ung our fiist visit to the Kle of 
Wight i;i tlie jear 1819. • 

The fossils of the stiatmu wore principally confined to the 
ieptai la. Among the specimens broiipht away on that occasion, 
f find the following : ^ 

(1.) Fragments of an oyster iieailv rcsembUng uukhra* 
{Min. Con. pi. 279.) ’ 

(2.) A my a and pinna , both jirouhbly London clay fossils; 
because, if I mistake not, the sam^ specyies are found in the 
rocks ol Boguor. 

(3.) Casts of \wo species of bivalve^, and of one univalve. 

It is worthy of remark, that not one out of tins suite is figured 
in the Foshilia Ilantouiensia of Brander. On the other Tiand,^ 
thousands of fragments of the well-known Londo^t ^laif fv>ssils 
are dispersed through almost every part of the up^er argillaceous 
bed (B) ; agreeing (as was observed by Mr. Webster) in their 
' stale of preservation as well as in their specific characters with 
the organic remains of the Hampshire coast. 

Tw6 other facts are brought forward {Annals, p. 218) to piove 
that the beds we have been considering <yight not to be separated 
into tvfc^ fomatiom^ viz, the existence of sepfaria in the stratum 
(rf), and the existence of decomposing rolled flints botli above 
and below the argillaceous bed (B). We may biiefly observe j 
first* that seplaria prove nofSiing respecting the age of the beda 
in which they are contained ; because thqy are found in all the 
argillaceous deposits associated with secondary rocks ; and 
secondly, tliat rolled flints prove nothing except the mechanical 
• origin of the banks of sand in which ihey are contained, and 
^ may be found in any stratum which is newer than the cdialk% 
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Had Vie po-Hessctl no inform itiou i^^spccting the bods mna^- 
diatcly abov< the ihalk, o^ccept that which n dcii\v.dfrom the 
Iblt ot W jj^hi, no one \\ould, perhaps, have thought il neceseary 
to bcpaiaie them into two Jonmttom. So much may safely be 
coaccdid to the objections we ha\c been considering We 
must at Uie same time umaih, that the section lu uiMum Bay 
Van hardly convey any coriut notion icspectmg the chbsifiea- 
tion of the « ompontnt bejU, bet xusc the legiilai oidci of depo- 
MtiQU has beta intcf»u))tf d by a taUfet'ophe which bulled all the 
fetraia into a noMtion entirely diflcVt*ut fronithat winch they once 
Ot ( upn d (Jndfri su< h c nt mubtanct s, it would be most unpin-. 
lofc-opliK il to habit n to a uenerxl teiulu ion befose ci locali- 
ties havf been c\imiucd, m whuh the successive dep^its have 
met With no iiiteuuptioii, il in whnh all Ihe acccnnpinMng 
phenomena nt cshibiltd m mou peihttoidei Ihi il lUipshne 
coasi horn bludlind Hay to Itu eastcin leimniaii m of lloidwtll 
cliff, offcis ih^ h(^i |u>ssiblL couiuicnta«> on iflic ioiniation of 
Alum Ca’^ , foi m that pnrt of th< the lowci bed^ hxve ncil 
been thsplactd '•nice then tn si dcposiUon, and ore * al but bv i 
jsutctssioii of ‘^of»d s»c lions The s< ml a id ptastu o ty huma 
lion occupies tveiy poitiou of the eliH bttwitn Studiand 
and (’’’bust ( liuuli lb id lu folt'owing ihc coasi 1 1 Ill'll chict- 
lion, the be ds aic found to hau a sl^lit me Jin ition u \ ih c ebon 
about ESE, At the ttimination of the chtfofdilui lux ea the 
east Side of the ("bust Clnpch inei, thea beds leap] cai with 
the sauu incUinlioii whith giaduiDy tanits tlaiu iindei the 
London day Jhc hue of dcniDcilioa is pcilectly \vt’’ dchntd 
and the London day tlnn pi t upns the whole cliff, and exhibits 
a suet t c'^ion ol beds of ver^ git it thickness By the contmued 
mcliualion tow aids the mia<^Uiary ccntio of the 6c/sc//, tliey arc 
Slid t&sivc l\ bi ought down to the beaej*, and a< length disappeai 
(nesuly op])ositc /he village of Baiton) undei ^otmaluhis, which 
aie evidently t onteinporancons w^lh the horizontal beds oi 
Hcadtn Hill, and w <11 be mentioned in then pi oper place. 

lUc poitioft ot till yaml and pi clay /omci/m;/, south of 
Pook haiboui^ may be examined lu any of the gi^at pits which 
have been opened m it The following section, taken firom one 
<it the cUy-pits to the iioxlh-west ot Coile Castle, may serve as 
an i xamplt. Tlie beds au counted from tht top 

(1.) Yellow srtud with teHrmginoiis coiicietions , . 20 or 30 feet. 
(2) A thm bed ol leirugmou*? gut if sting on impme 


v^ood coal .V 2 

(3.) Flue pottii ’s clay • • i 8 

(4*) Fernmmous gnt, ttttd veiy impuic pyntous wood* 

coal. 2 

(5 ) Good clay * « * . . 5 

(6 ) Daik impuie clay ^ • . « 3 

(7.) Fine polltFR clay ./ . * * • 8 

(8.) Impure aaud and clay of unknown thickness. 
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l^h€ sandy cliffs, west of Christ Churdi Head> are traversed 
by,,irregular subordioacte argi%ceoils beds, some of whfeh con- 
taiji calcareous concretions. ..jThe presence (Of orgahib remains 
may be ej^pected in such cases^ though my very limited observa- 
tions did h^enable me to detect them. Jt impossible tp give 
any descriplion of the LonMn cfo^/TOthout . entering on details 
which are mcompatible with the objects of hoticeV \ 

The natural section exhibited between Holdfast Point and the 
western termination of .Herd well Clifl^ not«only affords a satis- 
factory confirmation of the cjaseification which lias been adopted ; 
but by a slight iaiaginaiy prolongation of, the beds may be 
linked to another natural section bd^ween Colwell Bay and the 
Needles of the Isle of Wight. These generaT views enable us 
to connect the great , depositions on both sides of the Solent, apd 
to fix the relations of the vertical beds of Alum 6ay by evidence 
not shoit of demonstration-. ; , 

VI, Beds between the London Geay and the Lo^be 
Fueshwatkb Formation. 

The vertical beds of Alum Bay are Bv . ceeded by a formation 
principally composed of siliceous sand; thp l^wer portion of 
wlmipliis considerably inclined^ while the upper portion is nearfy 
hovizo,gtal. It shonlcl seem, jiierefore, that this formation 
belongs tp the eppeh of the great catastropjie which tilted the 
central chalk range into its present unnatural portion. The 
section in Whitecliff Bay confirms this hypothesis. All its niore 
important features are beautifully dehheatt^d in the work of Sir 
H. Englefield on the Isle of Wight; and the accompanying 
^description^ by Mr. Webster prove Ihat its component parts nre 
contemporaneous, .and probably co^ftiriuous, witu the formations 
of Alum Bay, The two localhi^^, Boweypr, differ J/rom each 
other in some ‘points which are u# unimportant The lowet^ 
f mbwater beds rest immediately upod the mpSt northern vertical 
bed of Whitecliff I^ay,i,and descend so rapidly tp theJevel of Ihe 
beach that it is imp^sible the nature of the sjrata 

by ;which riiiey afterwards supported- Nor. is tills tlie;,dnly 
distinguishing drcninstanc The ’Jiast yer&al*bed bears little 
reSetnblanc^ ;to Lbndd^dayX^) of AJum Bay ; foriit is 
principally composejl of siliceous sapd, an4 contains a disiihct 
suito.of fossils, liave no specimens of these foasilshow bofbre 
but .fiwx memoranda;..;m.adernpp'^ 'th^-,||>ot,, tliey 
(^iefly,toj(3^sist’'df^the fdflidw / i 

(1-) wiMi a convex and dimply striated valVfei; 

(2.) Venm'^.-y": ‘ ; r.' V , . ' '■ 
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Wilh the exception of the undescribed oyster, all these species 
arc found in exactly the same state of preservation, in the u'j^er 
marine formation of Colwell Bay. ^ From all these facts, which 
at first appe^ired sufficiently perpiexinjjj, we concluded ; first, that 
the London clay had never extended to Whitecliff Bay, or, at 
least, had thmned off to such a degree as to be quite insignifi- 
' cant; and, secondly* that the most northerii vertical bed of 
Whitecliff Bay was part, of a formation of siliceous sand, &c. 
between the Londdn clay and the hiocr freshwater beds. An 
examination of the Hampshire coast completely confirmed us m 
this opinion, lA has already been stated that the London clay 
terruiaates m the cliff ncaily opposite the villagi^ of Barton. 
Beds of sand of a light-brown colour ilieie first make their * 
appeai'ancc at the top of ih* clil4 und follow the dip ol the inte- 
rior clay. They aio succeeded by other beds of sand, containing 
two well defined layers of coaly matter whudi may be traced m 
tlie escarpment for a considuj able distance, the last men- 
tioned sandy strata rests a bed, five oi six feetilnck, which con- 
tains a considerable portion of aigilhn*eons nuitd. The whole 
system of these bed's above the London day is moie than 40 teet 
thick. The lower sandy strata contain a few maiine shells, 
among which we reuiaikod smiK^ voiy large icnthut; but'^he 
highest beds abound in miiiiv specie's which (m addition to a few 
London clay Ibssils) form a suite, absolutily idenlictd with that 
which characterizes the nmst northein leitual bed of Whitecliff 
Bay.’* A( the oastein end of this poilion of Barton ('lifl com- 
mences a Iroshwnitei formation, testing on the bed& lasldescribed, 
nnd dipjnng like its associaitO'=i about b^SE. As neaily all the 
fossils 1 collected from this part of the coast were imfoituiiately 
lost, I am compelled to rely almost exclusively on mcmoramla 
made by my friend Mr. Whewell, who assisted me m collecting 
many of' the fuct'v detailed In this paper. The notes were, how- 
ever) taken on the spot; and are, therefoie, wehope, auffiinently 
accurate to establisli the geneial facts foi which we uie contend- 
ing. It appeals from wliat has been slated ; first, that a regular 
mmhtc fommfion principally composed of siliceous sand, sepa- 
rates the London ikty from the/ic^At/wrer beds of the Hampshire 
coast; seccmdly, that the same formation is probably continued with- 
oul interruption fiom Alum Bay to Whitecliff Bay ; and, thiidly, 
that the disiu'rbiug force which upset the mid region of the Isle 
of Wbght, acted altera pert of this formation had been deposited^ 
A deposit preserving the seme characters in places which are so 

• It ill too myth to expert th<} nmc pktnomon . iu aU the whiute parts, of a tertiw 
Uepot^t ; otl^rwise one «wght Iw Ibr a similar huite in the hed (El which s^amtes the 
whitd sand Ihnn the lower ftnUn^OliifrJormniton of Beaden Will* <6eol. Tmb* vol n. 
pl. II,) We Imt aunwner examined tliU M » a point, wlMw it liad been 
‘''pefirt hy a nnnied^atc^y above die ^*ot sand puai> It there ^n^ned vety 

iitSe td^aceouA matter, but was composed of vafious coloured sands, which appeawA 
tohaveWnidelyU^lW*^ no&awlsiiiit. 
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remote fi^jib each othei;^ may probably have extended p:?er tlie 
greater part of the lele pf Wight tom, 

?%e siliceous beda which iii u^e ineighbo]^^^ pf Paris are 
often found ^between the c<ik(iiee grosser mdithe lor^frea/m^er 
formation, )^ strikingly analogous ;fco the beds wi have bse» 
describing. S Whether the l^gMt sand whicli rests immediately 
on the Loiidon clay can be refeped to the sa|ae epoch may admit" * 
of dQubt> Wcaiisd the time jOf its depositidii is not, I believe, 
limited by any known sdcoession^of ifewer^beds. The proper 
data for solving^ tbe >question;^ probably be given in the next 
volume of the Geological Transactions. , 


VII.^ Horizontal Beds' in this North, of the Isle^OF 

Wight, &c. 

Since the publication of Mr. Webster’s letters to Sir 11. Engle- 
field, it has been universally admitted that all the northern 
region of the Isle^f Wight is composed of nearly horizontal beds, 
of later origin than any of those which have been enumerated. 
As the separation of these beds into thr > distinct formations is 
founded simply, on zoological considerations, :wiihout any primary, 
reference to the nature of their component parts'^ the propriety 
of ^ch r separai ion can only Ije established by a rigid determi-* 
nation the fossil species contametl in them.* With the com- 
pletion of this task Mr, Webster has been for some time 
employed; especially since the objection to his ari'angement, 
which appeared in the Annak of Phtlosophy for last September. 
Every thing may be expected from the Zealand talents of one to 
whom we are already so much indebted. Those facts, connected' 
with this subject, which have fallen uhder my own observation, 
will be given without any details, except siicn as are absolutely 
necessary to make them understood, Tho classificatioupublished 
by Mr. WebsterVill be adopted witbotit any reserve. / 

L Lower Freshimter Formation » ^During-a visit to the Isle of 
Wight, made by Mr. Henslow and myself m tlie year 1819, we 
venfied almost all Mr. Webster's observations on the portion, of 
this formation which extends from Headen Hill tq Colwell Bay. 
In the nortliern part of TotWd Bay, we foiled alternating wi^h 
the indrurated uiarl, several, thin beds of 

one .df which contained many specimens of a sinalLshell we 
con^dered ^ jcerithium. Not only from its associates, but also;\ 
frqpd. its sp^ific charaoters,:^© are.noy conyinGed that it is a 
freshwater Jhell. According^ to the;^odern nomenclature, it 
must, therefore, be called k'potamid^. In some of the upper 
beds of the formation (mpre especiaHy in Colwell Bay, near the 
plafcfe'whero'lllf^y dfeappeaf j we found , 


undoubted proo& of:themix^e«ofniarl^aud&^water specie, 
not 'Only^ih'^tbe' 'the idasseiof 

water 

massed 
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(1 ) (htrecf. 

( 2 ) Vena **. 

{2.) Cent fa unit 
( 4 .) Plamibts. 

(6,) Li / mnaa . 

The lovser portion of ihe ihfFbctwcen Gmnei Point niid Vast 
Cowes picbentb xo^iuy exaniples of tlie mixtim oi alternation of 
inoiUiC and fj<shv\ater geiieia, which cannot bo accounted loi 
waerely liy the d<gk idalibii ot the upper part of the clifi. 1his 
fact, find the piubablc leasons of i1, aie both stated by Mr. 
■^(bstti ((uol/ritius 11 . ildV luevciy poition of the ccast 
where there is any cs< aipauiitbetvicn Whilechfi Bay and Bern 
budge Ledgt, and aKo between tin mouth of Brading lldfboiir 
and Ihioiy PiuL, w( fon > 1 well dolined beds of the iowei JnJi* 
wutit fonuafiou. We have already unnaiked ilun junction 
with the vcitiCid litds ol \\ hitccldl: Bay* Iminedidtely to the 
noitli of this jiniftion, and from llumc "o Bfinbiidge Ledge, 
luahy ot these btew lose tin chutuUi of nidiua^ed calcaicoiis 
ruatl, and jiass into a lautty of haiJ shtU Jmj(«'iOiic lathis 
state lhe> aie quaun J to a considuahi ixtenl. urd the laigei 
blocks are cut dounhy a s\v\ into funns which aio suited loi 
cxpoitdtnnu llitse io(\s do u(V,as fai as we obstivcd, conlaui 
any maiint spoils, but the v \lubit ninunuiable liacc,^ of the 
coimnoa lusliwatci fcssiU, \i/ paludina, plaiioibis, and lymutta. 
JSoi aie they» as in some other places, at all coid ru d<:d with 
the mantle mat! which rests upon tin m A thm oystti bed of 
the uppei ihituui mail may bo tiacid in many pans of the bay 
wheie thiic is a cU an escarpment, m almost immediato contact 
with the nihuoi xock. jhe beds pist deseiihcd have been 
lefuiid by imstake to the uppej pehliuwto jonnaLtou. (Ctol 
Trans, n JJIS.) It would haidly have been nece&saiy to notice 
this ovt I'^lglit b ul jI uol h<^oii copied by those wlio have described 
this pait of the island without any peiaonal examination oi il. 
Either a dislocation, oi at least a coiisideiable flcKine, ot the 
fushwata s^tiata, takes place at the eutiancc of Biading hai- 
houi : foi on the south side of tlie haibom they dip to the noitb, 
but on the north side of it they dip at a uioie cousideiable angle 
lu an opposite ducclron. The' remaming pait of the cliff as far as 
Piimv Paik piescuted a repetition of the same pheiiouieua, viz. 
the hwerjtesimalet rock surmounted by the aigillacecms mail ol 
the upper manue fotmu^ion. The demaication was, howevci, no 
longei wvil dehued, but showed a mixtiue oi alternation which 
probably oiiginated in a g adual passage of one formation into 
the other. An exammation of this part of the Island convinced 
m that Ml. Webster had correct!^ classed the calcareous beds 
near Bide with the We had before 

adopt^od a contrary opinion. In addittott to the difficulty ot 
auoDunting fui the appeaiance of any portion of the upper Jresh^ 
waiit rock in the olifi between Gurnet Pomt ondEide ; we may 
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obseive, that the miueialogieal chaiacter of the cahaieous beds 
11 ) Uidl pait of the coabt alnaiOet compels to umio them \nth 
the siimlai beds near Bradmg harbour and WlutocliffBaj, 

It would be impiopei not to mention m this pldco the tippror- 
ance of the lowei ticshwaUr beds between Yaimouth and (Jumor 
Point. In that part of the coast they genoinlly las»e the appear-^ 
auce cf an indniated calc aieoub marl, and into masscb 
btifl clay or argillaceous mail; which arc not unfa quontly of a 
bright green colour. Many of these gietniieds pieseive their 
continuity for a gicdt e\l<nt, Imd then o-’der of snpri position 
IS beautifully traced out wheievei the lowei of the cliff is 
not masked by the rubbibh which ib perpetually dtsctnding from 
the iippor aigillaceous beds. It seems impossible to avoid 
aiiauginc: them with some of the rocks we have been dtscnbing, 
Peihaps they may be the lepicseiilative" of the higiiesl pait of 
the louei JoTmatum which is so fieqiunrly associated 

with beds of aigi^iaceous mail. In tins iiibtauce wemay considei 
the calcareous poilion of the h)iuiatio*) to haNe been ahftosf 
excluded by itb associate ’'those beds ’ aigtllacoous mail aie 
no whore inoic peilcdtv i N))os(d than m a pan ol the coaot 
between Yarmouth aud Hampstead whictr is coveied at 
higlt wat j , foi 1 eon'-equeuca ol a very unusual ai‘{.oe of iuch^* 
nation Awards the south, iho) ait brought out ime lioiu under 
anothoj in a long siuccsfaioii. The vlu»tt foimationm subdivided 
by almost muumeiable layeib of fossil shdis which follow the 
])ianes of btratihcalion. The beautiful pi eseuation ivcn ol the 
miuutcbt chaiacters both of the bivalves and ol the univalves, 
and still more, Ihoir airangement ii^dislmct lannlus, aUoicl a 
piool not shoit ol demonstration, lliat the whole, system has 
oiigin lied m a ti a nqnil deposition. I^nfoituii^lely the specimens 
atr so fiiable th t they gcueially fall to pieces when they aie 
cxtiacled fioui tlieir matux, Aniongf these fos^ilb wo reinaikcd 
an abundance of some of the following geneia: 
cl.) Faludina, 

( 2 .) Poiarmdeii. • 

(d.) Mtlama^ moic than one species. , 

(4.) Cyc/ws, two spf ( les. 

(5.) ViUfi (0 geueially in the form of large casts in which the 
maeis beautifully picberved. 

(6.) Plami(H% moie than one species. 

(7 ) Lymnau, more than one species.^ 

The two last were not so abundant as the others. There were 
^so in the pai tings of some ot th/ beds traces of vegetable 
impiessions. Fiom the gioen mail beds of Thorness Bay, we 
obtamtdweiy hue impres-sions of a kaid of large flag. Adding 
what has been stated to the details ali:a8dy published by Mr* 
Webster, we may conclude, thatm eweijr part of the north coast 
of* the Isle of Wight, from Alum Bay to WhitechflT Bay, vthliH 
there is a good denudation, the /ower fri^hwater formation may 
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be traced, generally near the base of the escarpilient, and sur- 
mounted by ruinous masses of argillaceous marl. In sinking a 
well lor the use of the barracks near Newport, they are said to 
have brought up from the depth of 265 feet some specimens of 
green marl containing fossils exactly resembling Some of those 
which abound at the foot of Hampstead Cliff, 1 am in posses- 
sion of one of these specimens, which, if its locality bo correctly 
given, almost ])roves that the lower fra^hhaier formation exists 
m some places near Newport about 260 feet below the surface. 

An examination of the old cabinets of Dr. Woodward had long 
since led im to, expect that very important traces of the fresh- 
water formations would be found on the Hampshire coast ; but 
1 had Jiever, before last July, an oppoituuily of verifying the 
conjecture. After an e\j‘ur.sion made by Mr. Whewell and 
myself to the ueighbouihood of Chiihlchurch, we retuined by 
the Baiton and llordwell cliffs. I'his enabled us to observe the 
first appearance i>f the J^ondon c/ai/, its i*.rmiAiiation in the cliff 
between tile villagts of Banou and llordwell, and tlie beds of 
marine sand which succeeded, as we have alrrwly mentioned. 
The existence of a freshwater fornitilicm, extending nearly 
through the wiVole of llordwell Cldf, was ceriainly more than 
we hud ventured to anticijiate. , Any minute details which w’e 
might ofler respecting this p<wt of tlie coast would lie j-eceived 
with distrust, as we lost luuirl) all the specimens wo collected 
from it; and the attempt would be uiinccessaiy, as Mi. Webster 
ha« subsequently undertaken the description of it. We shall, 
Iherelbre, content ourselves with slating, that the formation 
'which succeeds the maiine sand above-mentioned is composed 
of various coloured beds of sand, loam, carbonaceous clay, aigil- 
laceous and calcareous m6rl seldom in a state of induration, 
several caibonaceous beds, some of which are three oi lour feet 
thick, &c. &c. All these beds are succeeded by some thick 
beds of bluish argillaceous marl, which are prolonged to the cast, 
iiud at length carried, by the natural dip of the strata, uudci a 
cliff of dlluvian gravel. Amo^'g the characteristic fossils may 
be enumerated the following : 

(1.) I* la nor his, 

( 2 .) Li/mncpa, 

( 3 .) Puhidina, 

(4.) A small bivalve w hich resembles mya; it exists in immense 
abundance ai the frc5»h^ater formations of the Isle^ of Wight. 

(5.) Mc/ampsis, 

((i.) Cmius. y 

(7.) Vuio, ^ 

(8.) Po/«tw/(2««, &.C. Stc. ■' 

We found, however, several cerithia, and sotne other sliella 
which we at the time considered of marine origin. From this 
cijrcamstanoe wc were disposed to regard the great deposit of 
Uuidwell CiifF os the representative both of the lovterfreshu'atir 
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2 ind upper Marine ofMr. WebsW. No part of the 

coast appiavs to offer any |race of the upper freshwater de- 
' pos^. 

' 2V Upp^r Marine J^ytthis we waderstand all the 

beds 6t argiflaceous marl, sahd^. &c- which ’ ia Headen Hill are 
intmpqsed b^WeeuJthe twofr^hwa^^ formiitions. (Geol. Trdhs; 
vol. ii ; pi. l|0 They/pccopy It Vety wide superficial extent in 
north of me island are, few places in which their 
natural histpfy 6an lie stu4ied with rhudi a(^atage,if we except 
the . cliff between Headen Hill ^nd Colwell my, the ^tgillaceous 
hed^ of Hampstead Hill, ahd fhe upper part of the escarprhent 
in Whitecliff feay. Mr. Webster derived from Ac first of these 
localities all the facts which were connected with the zoological 
hist<5ry of the, formation. In our examination of this deposit, we 
were convinced that its true limits could not be perfectly aseCV- 
tained without a more-rigid d^terminatinu of the genera of its 
fossil inhabitants than had yet been attempted ; we did npt, 
however, by any^neans, arrive at the conclusion stated by Mr. 
G. Sowerby (Amials of iPhilosophy^ p. 219), viz. that if we 
depend upon fossil as tue |>rincipal metxL ^ of identifying strata; 
we shall see great reason..tu believe that there doj^s hot exist any, 
marine formation between the t\.’o freshwater ones/' As the 
determination of this question of considerable importance, W'C 

think improper briefly to state tljd*groands of our opinion. 

(1.) In general, the lower calcareous beds appear I^Jhave been 
tranquilly deposited in freshwater. ^ But if we asefehd to the 
argillaceous marl which rests immediately upon them,, we not 
only find a complete change in the physical circumstances of the 
deposit, but a new suite of organic »giiains, some of which are 
of marine origin, otliers of a d^oubt%l character, and a few are 
identical with those iu the lower beds* AH this seems to indi- 
cate a marine imnidation. Without sprae such interruption, it is 
not possible to conceive, hov? a single marine sjiell .should have 
found its way into a freshwater deposit. On the contrary, it is 
perfectly conceivable that any quantity of freshwater shells 
should have been drifted down into a marine deposif, and become 
so much mixed wdth it as to have altered its whole character,, 

• (2.) There is much direct evidence to prove that the m£qine 

inundation lasted for a considerable time. The oyster "bed 
above the freshwater rock in Whitecliff Bay has been already 
rtientioned. Two qyster li^s may be traced in some parts of 
Headen Hill; and single oy^rs are dispersed in many other 
portions of; the foimation. / 

Mr, Webster pointed out a greatloank of oysters in*ColwelI 
Bay, many of whioh hive Jtheir valves ppiited, and are locked 
together* in the way in which they live. This bank is 

several feet thick, and the species cd1^d|Eardly have .existed in 
their present stajt^^liad not be^/pf^agated ofi 



{Sp 0 t where they fo&ad^ Agam, ia tfte grea|=^^^3fepwus 
deposit between Hedden Hill and C^y^II Bay, aii^vi&b .in the 
cUffnear Hampstead, other mj-rine 'sheik areTOonditf^beautif^^ 
state of presetYati^^i The roinoas cdhdition of the clifiT j^reclnd^s 
the possibiSty of determining their exact arrang^ent. They 
‘appear, hdWev^r, chiefly to abound in the lo^et part of the 
' deposit. Without pretending to give a con^ele lisf even of the 
^spebimens which we collected, it niay be to enumerate 

; the 'Allowing genera : ^ ^ ^ '''V ' ' ; ' ' ' - 

{)*) Murex^ at least two species abound in€plwell Bay. 

' l$,)Buccinmi. ^ ■ 

(3.) Amilla saibalfitay by no means a rare shell in Colwell Bay. 
(4*) Vo Wb, resembling w/it^a 

(&.) BosttUaria nmo^a, " ' ♦ 

The last two mentioned species are certainly rare,; There are 
two or three other Londay duy fossils in the marine beds of Col- 
well Bay; e. g- mnrex effosms %nA7nurem oi Brander 
(Foss. Hant, Nos. 28, 30)^ and fragments of a**^species oifiisus. 
(6.) NcUica* 

(7.) Verms. 

, ^8.) Nucula^^ 

(9;) Coriula^ a small species is very common in Hampstead 

Cliff. . . ’ 

(10.) Tw:o small bivalves (oY the genus corAzs?) abouifd in the 
^per part: of Hampstead Clitf. One of them is also common in 
Cowell Bay. ' 

(IL), Mytihis. 

This list^ however Imperfect, is quite enoUgh for our present 

S ose. Along with the^preceding species are some which are, 
aps, of an ambiguous origin ; and others which are undoubted 
freshwater sheik- A few of the latter specimens were probably 
drifted into the beds at the time of their for/nsttiori ; but the 
greater number may have descended into their present situation 
by tho degradation of the superior stota. As we ascend to the 
higher parts of the formation,, vre find innamerable examples of 
certain gcneifk which do not exist in this climate, but have been 
discovered in warious parts of the vrorld ainpng the inhabitants 
<3>f freshwater. The cyclas and potamdes are most abundant, and. 
with them are generally associated tire mdmtiopsu and nmY£i,&c. 
Theio are two species one of whicti nearly resembles 

the neritaflmiaiUk. As> however, the beds abounding in these 

g enera also contain a it.w marine shells, may they not have been 
eposited in the brackish Waters of an estuary, or m a basin which 
was still partially atfectea by a marine inundation? In some 
beds at the top of the j^tpation, v^iich are exposed by a land- 
slip in the middte tflTotlsmd Bay, a marine origin 

liavd^disappeai’ed ; ^^"pie^mena exh the section are 

ast^|uwS;^begi'imipgTr0m^i^'fiottoin; ' <' ^ 
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(l.VM^s|^'fJ?lay <!^aining innuiiiemble fossils of the 

Whole tliickn ess not expbstjd- 
(2^) Yellowish sand with the lymvma, paludim, and 

planorbis ,:*: 3 feet, 

(3.>:'Ca^■bonfoeous bed , . • 1 

(4,) Yellowish sand, with many specimens of j>otamides, 

meldmpsiSf and cjfclm i. . , . . , 24. \ ^ 

(6.) A thin coaly bed. 

(6.) Sandy beds witliout shells . . 2 or 3 

Immediately over these wasfthe uppe?' freshwater calcareous 
rock forming a bold escarpment. * , 

In the Hampstead the argillaceous marl beds of this 
formation are considerably more man 100 feet thick. They 
contain a groat many fossil^ in a. beautiful state of preservation, 
among which are five or six ^ecies wo tlid not find in any other 
part of the island. In the upper part of the cliffy not far from the 
capping of diluvian gravel, there are some thin beds entirely 
composed of four or five species of shells, which have been dri- 
ven pell-mell togctlier, and now adhere t’ each other like masses 
of Suffolk crag. Even at this groat elevation, we found a thiu 
bed filled with a small shell of the genus ceriw/a, •Resembling that 
whfch is figured by Sowevby, U 209, f. 4. 

Fronk.alf that has been stated, -v/e conclude, that the whole 
formation originated in an interruption to the deposition of the 
beds of calcareous marl occasioned by a marine inundation; that 
the lower part pf the formation may oe considered of decidedly 
marine origin ; that somr; of th^ intermediate beds may have 
been formed during a partial or interrupted communication .with 
the sea; and, lastly, that some of the* upper beds were deposited 
in a part of tiie basin ff’om which the sea \^as entirely excluded. 
In a single instance, we found a fragment of a small bone, and a 
beautiful vertebral joint of a fish , in •one of the marine beds of 
Totland Bay. This fact is worth recording^ as it had not been 
remarked before ; but it throws no light upon the present ques- 
tion* On the whole, the name of upper nuirim fmnalmi may, 
perhaps, be conveniently applied to the whole system of beds 
between the upper and tower freshwater formaliom ; though, the 
extended labours of naturalists have proved, since the publication 
of Mr. Webster’s paper, that. several of its fossil inhabitants 
belong to genera which 'are -now only knowm to exifeit in fresh^ 
water. ^ , d ‘ ‘ 

There are two other observations ituthe Armais of Philosophy^ 
p. 220, which we shift briefly notice first, That tJie Woclwich 
beds may be contemporaneous with this upper marine formation,, 
for many of the shells contamnd in species of freshwater 

genera;^" and, secondly, “That the the coasts of^inflbik 

and Essex bears evident marks . of identity with alluvium*'' , In 
regard to tho>^st of these observatiofas,* without stoppi3^|lo 
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notice the manner in which it is brought fomard, W6 i^eply, that 
the order of superposition cannot be determined against the 
direct evidence of sections. If it can be shown that the section* 
given in the Ceologicol Transactions * is erroneous, the argu- 
ment may then be listened to, but not till tlicu. Again, fresh- 
water shells may be expected to appear occasionally in any bed 
•> 'of a tertiary deposit They exist m great abundance in some 
paits of the plastic day fonnatioriy'^ between the cafcaire gmsier 
anii the oludk of the f^aiis basin. Their existence in the sa}id 
atidplaUic clay t)f the London basin only establishes a new ana- 
logy between the contemporaneous of the two coun- 
tries. ** 

The observation on the Suffolk crag is given w^Hh too much 
contificncc. Some of the masses of broken shells might !mve 
oiiginatod in the diluvian action which formed our great beds of 
gravel. Ihtt ni other places tlie slulls make an apjiroacli to a 
more regular arrang('ia< lit, and are often associated with thick 
h(‘ds ot‘ siliceous siiud. Tlic cr^ast of liss^ex mtfy, perhaps, give a 
clew to the true relations of the df posit . At ail events we tliink 
that even the imperfect denudations of the Suffolk coast jiiove 
that the c^ag is supeiior to the London clay, la the absence of 
more jierfect deteils, 1 will iiauscnbc two «important sections 
which 1 obtained from my km sited fiicad Dr. IL D. (Jlaike. 
Tlicy aio made out from a icg*ister of the borings of sliata 
undertaken last year in the hopes of finding a spring nf fu'sh- 
waier for the town of Havwich.| 

Lmt Scrlion in ike Town of Ilarwiclu 


c I’Vet. Jji. 

(L) Soil 3 {) 

(li.) Sand, a strong spring of salt water. 17 0 

(IL) Blue clay 20 0 

(4.) Shingh^ and ^gravel ^ 20 0 

(6.) Red coarse sand 7 0 

((>.) Coarse gra> el 4 0 

(7.) Coarse dark sand 6 0 

(8.) t4ay gre(vi and red 1 2 

(0.) Green clay . i 10 

(10.) (^halk 28 0 

(11.) ( 'halk mixed with fine sand 0 9 

(12.) Chalk, gicy from the mixture of dark sand; seve- 
ral ihiits and pieces, of septuria 72 0 

(13.) Puie carbonate of tbit* 176 0 


Mak hig in all 27 (i feet o\ chalk when the woik was abandoned. 

» Vul, iv. pj. 13 . ^ 

t t ha\«* btnn informed hy loy fnmd Mr, l^ncleywood, of Parib, that many of tht 
Frenfll iiaturalisit now condorr iW pUaltc clay as the loweH freshwater depobit of tho 
i^lTUl bM»m. 

i tietore tlke<te homiga wiijre undertaken, no chalk had evei hmrcached m the naigh« 
huurhood. 

♦ 
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1823.] of the hte of Wight ^ &c. 

SrmtfJ Seriio?if cornmnichur 198 Feet SoKth of the pwding, ami 
jjl^ Fifght Firt ahooc the Uit^h Wutet Mntk. 


Feet. 

(1.) Soil 4 

^2.) Sand coat aimi If; bait spi mgs. * 12 

(3.) Piluo cla^^ contaimng selenite, &c. .... * 74- 

(4.) (iravel, With vegclame matter Uuknowu 


In the aoighbourhond oHlaruicb, th^ m/^is associated wilb 
Ko. 2. No. 3 IS probably the lepicscutalivc ot <hc London clat/. 
Nos. 4, 5, 6, 7, 8, 9, \m 11 tlien represeal the Mid and pla^th c/ai/ 
Jo) imitioiu 

T£ these views be convict, Mr. Smith*8 arrangement of the aag 
,iniist bt‘ ( onsideied quite untenable. 

3. Llppri Ftedm (tier Fo.maiion, We h uo now arrived at the 
last ot XXiKfhi iitui lods discovered by Mr. M tbster — a system of 
0 dt\ueoi‘s hi. ds laoie than 100 feet tliick, which appear to have 
b» en dop(»site I lu fitshwalei basin to vhich the sea had no 
lonoei any aotess ; for we in it no m ino sliellb, aii<i very 
iew ofriuMC specie s foi Ok ‘ mg analogue's of winch we havt* 
to look a> lOng the user shells of distant chm-iffts. On the 
tonti^uy, t! cre* an Mitfuscd almost through every part of it 
imiiiiiu iaM‘ speeniKiis of gciiori \jbioh abound ni the staguaut 
waton offingland. To the details pubkdied by Mr. Webster 
(Oeol. Iiiins. 11 . 226, 8vC.), have very litih to add. lu the 
inglu 1 pait of the lull above Tolland Bay, we found among the 
beds {)( Oouipact limestone the casts of one or two species of 
laud-shells, and of a large turbinated shell which we have not 
w<n descub(d. Immediately above The limestone, theie is a 
lliiu btd ot clay oontaimiig lamuitje o? coaly matter, and many 
hliolls, of the nu'* tfihn, ui a state of perfect preservation, and 
uith then vahts muted. As the samcdspecies is very abiiiulaut 
in btime pails of tlie uppet marine formaitony we ifnaguied dining 
our tiist visit to the island, that we had discovered the trace of 
a maane deposit ovei the freshwater beds. « The factb 

alicady slated prove that the supposition was devoid of foun- 
dation. Indeed we may hope that difficulties wfiich at first 
upjieaied m'.uimountable m classing the tertiary rocks will gra- 
dually disappear as inquiiies respc cting the genera of freshwatei 
shells are moic widely exteivded. The founation may be tiaced 
on tlie north side oi the road between the villages of Preshwatci 
and Calbourne ; but it does not extend^ery far to tlie north, 
nor has its eastern termination been wnl ascertained. It may 
be expiclcd on the north side of the clitilk range between Nev.- 

f >ort and Whiteclift'Bay : its existence, howevei, in that region 
las not been yet ascertained. AH the blocks we have seen near 
Bombiidge and Whiteelifi'Bay are decidedly derived fiom the 
/>#/vr p edi water format nm. Of the blocks wbieli are seotteied 
, A(?r voc. in. 2 a 
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about the surface in the northern parts oftbe islaiv^liear Oijwes 
and Hide, we cwhot speak with, the same eonfid^^aSe, though 
they may, perhaps^ generally be traced to the sarhd formaiionm 
From all these fa^ we conclude, that the upper freshwater tock 
dues not occupy so krge a supethcial extent as has.^b^^u 
imagined. , 

• On a review of all the phenomena presented hy the tertiary 
deposits of the Isle of Wight, 1 see no good rfeason for altering 
their present classificath>n— a conclusion which every one must 
arrive at with pleasure who properiy estimates the scientific 
researches of Mr. Webster. ‘At the time he commenced his 
examination of the Isle, httie was known respecting our newer 
strata, nor had ai^ one successfully attempted to identify them 
with the similar Jormatiou^ of the Continent. In proof , of tlie 
truth of this assertion, we have only to recollect that there* 
appeared in 1 Si 1, under the sanction of the Geological Society, 
a paper by , Dr. Berger, in which the strata over the chalk were 
confounded with the strata under tiie chalk f and in whidi the 
Portland oolite was, by a magical power of misarrangement, made 
to represent the cekaire grossi& of the Paris basin ! 

VIII. Diluvium. , 

This paper has already extended to so great a length that we 
shall omit some of the observations we intended to oflfer on the 
gravel beds of tiie district. It is true that in many parts of the 
Isle the external Wm of, .the country has little connexion with 
its physical .structure. The accumulation of diluvium may, 
however, be sometimes traced to specihe denudations. Tims 
we tind (hat the masses pfgravel which are so much accumulated 
to £he hoirai-west of Newport are connected with one of the 
greatest denudations exluhited by the whole chalk range. The 
denudation of Brading is, perhap#, still more remarkable. The 
smhll rivulets ^hich spnng on south side of the central 
range do not descend into the sea by the way which nature 
seems to point out to them ; hjut cot directly through the chalk 
downs, and find an outlet in Brading harbour. This fact proves 
tiiat these rivulets have not excavated their present channels, 
,nnd that the greater inequsJities presented by the surface of the 
Isle have not arisen out of the long continued action of those 
destructive causes which we now in operation. -Many other 
parts of our great chalk ra^e present the same phenomenon. 


' P. S. Ibefifty-nt^l^ilJ^mber.ofpb^erby^sMiner'al'ConchoIogY 
has appeared»durii|^|^e|)aimge of the preceding paper through 
the , press. It is'^w at^mpte^ to arrange under the genn.s 

^!#ch have jjpfn considered as 
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ciefr?if§ia» shelB^; which I have described by the generic 
\&iia pdidr^mes excluj^yely to the species miUricosus and 

actituky figuried in plate 34L “In their extern^ characters, t^ey 
are snflSciently distinguished, from deritAwy and they arc so iriti- 
mat^iy associated wim freshwater shells that it i§ hardly possible 
for them to have been of marine drigin. ^ An enunieratiou of the 
fossils subsequently : figured by Mr, Sowerby (plates 339, 340)^ 
was intentionally oinitted, as they v^ere considered of doubtM 
origin ; and, thereforia, oftno assistancef in s^^^arating tliejfb/wa- 
tions. It is very important that those who collect fossils on the 
Hampshire coast should dosenbe the localities^ more carefully 
than they have been in the habit of doing, P, rigiduSy pi. 33Ji, 
is probably dwved from some of the sandy beds whi^h separate 
the London ehx^ from the Idwe^ frediwater fomiatiotu A few 
freshwater shells may be expected in such a deposit. 

To avoid all ambiguity, would it not be better to expunge the 
genus and , consider all the species as cerithia ? Those 

which are inhabitants of freshwater might be distinguished from 
the others by some epithet, which wouJ ‘ answer the purpose 
better than the artifice of making a new genus without any new- 
generic characters, fhe fragmerts of the huUfifim elliplicm 
Con. t. 337, f, 2), were found in the highest bed of the 
upper freshwater rock of Headen*!^!!. 


Article IV. 

A New Method ofhan^ng Siuice-^I^oors and Flood-Gates. 

By W, Marratt, AM. 

(To the Editor of the Annals of Philo$5pliy.) 

SIR, • * ' Livirpoot. 

The Hsual method of hanging doors which are intended to 
keep up or let out water from sluices, , dams, Sec ‘is either to 
place them ao that they may be opened like common doors, oV 
else to elevate and let them down Iby machinery j in both cases, 
the operalion is often veiy tedious and' troublesome. The fol- 
lowing method, which, for anything tbat I' know, is new, and. 
has not yet been put in practice, is cert^dy in many cases pre- 
ferable ^0 the methods Just alluded to. r 

Let a, rectangular door be to tfcie, place for which it is 
desigued, and let it be hnA^,»by placiS’i^ross it strong g id- 
geons, which must turn in holes ma^^St|^the jahibs, or in a. 
wooden frame placed for the piuyose ; 'W^ey n^y play in cir- 
cular holes ms^;^ the stone work: ^l&e 'i^opersitnaldoR i^j. 
the gudgeons door he thus detennined : Draw two 
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vertical liues, the whole length of tUo door, and find the centre 

jiressu re of the door, coiresponding to the situation the door 
iH f 0 have in the water ; that is, according to the depth to which 
jt IS to he immersed ; lay off on those vertical lines the distance 
of the centre of pressure fiom the upper end, and draw a line 
..across the door through the centres of pressure ; tliis line may 
be called tlie tine of pressure. Place the axes, or centre lines, 
of the gudgeons so as to coincide with this line, and the gale 
will turn upon the gudgeons, and kee[) up or let out the water 
as occasion may require. • 

We may observe first, that such a door cau be opened with 
the smallest force possible ; tliat it will retain or keep any jiosi- 
tion m which it may lie put; and, consequently, that any q,uan- 
tity of water may be evacuated at pleasure. It may aKo !•(> 
closed again with the greatest possible ease ; for the pri's'.ure of 
the water above and below the axis on which tlie iluor tiini‘', 
being lu all posiUoiM of the door equal, ai>y tfloil which is 
sutlicieiit to overcoiiiti the friction ol'lbo several parts will be all 
that is requiied either to open or shut the door. 

This mode of hanging sluice doors will be extremely useful 
and convenient in situations whcie the sluice is liable to be 
choaked up with sand; in sucjli situations much labour. and 
expense are often requhed to.opeu tlie doors when lu yg in the 
common way ; but, according to tins method, the door will be 
easily raised to a small heiglil, which, being efi’ectetl, the water 
will soon make its way, aiiu carry away the sand along w illi it . 

Gates hung in this manner would be the best of auy for the 
head of a mill-course, ai^d the practical engineei will easily 
determinu other situations in which they may be used with 
adviuitage. As thqse doote or gates must always reiiiaiii acioss 
tile river, or sluice, way, it is obvious that this mode cannot be 
applied where large vessels have to pass in anu out ; it may do, 
however, for small c.iaft, and in every situation where navigation 
is not conccnied, this mode of application is manifestly superior 
to the niethnd now in use. 

Where the, upper end of the door is even with the surface of 
the water, the distance of the line of pressure from tlie top of 
tJic door is two-thirds of the length of the door; in every othei 
sit nation, whether the top of the door be above or below the 
surface of the water, the centre of pressure coincides with the 
centre of oscillation, and is not difficult to determine. Tables 
far the nse of mechaiVcs might be easily constructed, if this 
method should be genially adopted in those situations for 
which it is best suited. 



O/i io C.’s Observahom. 


357 


1833.3 


Articie V. 

Rrjtli/ to Ci Obieroathm on Mr. IIer<ipatb\ Thvoi if. 

{Concluded fi am p* t296.)( 

C, now sets himself ii))out refuting M^*, Il/s tljcoiy of eol|i- 
^siou. A very few wortfs wjU be sufficient? to display on thU 
point the distinguished cxceMence ofC/sbcinitifiil reasoning! 
conclusive arguments I invincible denionsliatioiii^! as self-evident 
us tliat two and two make five/' C. admits that Air, 11. is cor- 
icct.in his Prop. 2, Amah for April, 1821, He allows that 
** bodies act with a force equal to heir momentum and* tjujro- 
fore, as one consequence, that ihn force a ith which a hardjijied 
plane and a hard hall moving perpenaica/ar/t/ npon it come in (on^ 
lad, Cfpjal io tt^ momenUon of the ball. Again, C. grants that 
die inienstiif of the force with whuh t 'v hard balls nnunng in 
opposite dirci lions come In (Onfact is equal Io the hum of fheii 
momenta*^ Adniittii theiefore, that the thre momenta iii 
ilnvse two cases ivq i\*spectivelv equal, it is evident, by wliat 0* 
hinftcif allows to be true, that intensity of the collision in the 
latter cai^e is double the former^* Now whether the clianges 
of motion be equal to the whole or only to half the intensities of 
i ollision, or even to a certain part of the intensities, it is on all 
hands allowed, J believe, in the case of perfectly hard bodies, 
that the changes of motion have at least the same ratio as these 
inteubities. Pcir instance, if a certaiiyn tensity of stroke piodnce 
a f‘eifain change of motion, double, treble, Sac, that intensity will 
«;eiiciate a double, treble, &o. chang? of mqtion. TJicrcfore, in 
the case of the hard body ant} plane, the change of motion in tins 
b(»dy is the half bv what 0. admits tc# that in cither of the two 
movable bodies. Consequently if, as C, assei*ts,*each of the two 
bodies just lose the whole of its motion by the stroke, the body 
stukin^ on tho plane will lo.^e only half its motion ;#and, then*- 
fore, alter the stroke, it will through tfjejixed imper-- 

viable pln7fe, with the other half motion which remuhis to it ! 
Vucl) a consequence as this; such a refutation of Mr. II. 
theory, is well worthy the profundity of C. ; and undoubtedly 
iiuikes it as self-evident as that two and two make five, that 
Ml, H. has m truth quite mistaken the road to philosophical 
science.'* ^ 

It is *11116 C, does not say that the body will pass thr()i>gh tlu‘ 
plane. He indeed tells us that Mr. 11. is light in saying tlx* 
body ‘will remain at rest on it,* The conclusion, howcvei, wlneli 
1 have drawn is a 'legitimate consequence of what he giants and 
adniits; and such 1 will venture to stjy that iie will get no man 
ot i(*sp»‘t‘tablc soiontilic ability openly to contradict. IVobably 
this icdboning may “ not (piddiate with notion of uiiluc- 
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tioBt. Should this vj»e the ease, it must he eptisMWed^A^ 

'4i<>0s npt work hy the ordinary rules, of plhlosophmilg; and, 
therefore, tinless he employs some preferable means to sanction 
his inductive asseverations, he must pardon common cajwthities 
for distrusting a system so very comprehensive as to prove truth 
error, wrong right, and, perhaps, even black white. \ 

Besides what 1 have shown^ we have other equally happy 
consequences flowing from C.^s phy^^ics that womd be not a 
little amusing if we had time to them. Of these, I shall 
merely select the following two or three, which will set C.^'s 
depth and lanswledge of the subject in question in the most 
advantageous point of view* C, says “ that the intensity of the 
stroke between two bodies moving towards opposite pavts is 
equal to the sum of their momenta; and, therefore, when one 
of them 5s at rest before the stroke, the intensity must be equal 
to the momentum of the other. These pr^ositions precisely 
coincide with Mr. Herapath^s. Moreover, Gf! says that a hard 
body striking a hard fixed plane perpendicularly acts with a 
force equal to its momentum . This force is evidently the inten- 
sity of the sti;oke. Hence, therefore, the momenta in both cases 
being eqaal> tlie intensities of the strokes, aiid consequently the 
efiects of these intensities on^he motions of the l;>odies are 
equal. But C. tells us the ofie body after the stroke mnains at 
rest oil the plane ; therefore, the other body striking the quies- 
cent one likewise remains gtt rest after the stroke. Now, though 
this agrees with Mr. H.^s theory, it is decidedly at variance with 
thO old. The old theory makes the tw^o bodies after the stroke 
to go on together; and %mGe the collision deprives the striking 
body of only a part not of the whole of its motion. C. has con- 
sequently, embraced: views in direct opposition to the theory he 
means to advocate ; and that too in the very elementary parts of 
it ; and what makes it lietter than all in tne elementary part of 
a subject,/* whose principles,” he tells us, ** are as nearly as 
possible self-evident.” It is nv.t, T think, in the power of Q. or 
any persoif whatever, to refute Mr. Herapath, or overturn the 
tlieory of heat of our illustrious Nevvton. lietme remind C. that 
it is of no avail to attempt tojannihilate theories which have been 
fairly deduced from facts, by mere assertions. Indeed I enter- 
tain some doubt whetherC cl^ly understands the theory 
which he has undertaken to, advocate. 

From the examples jUbave given; an estimate might easily be 
made of the value of^e rest of C/s dbservations. ^ might 
hence be very well excused from attending ^ his other remarks ; 
but lest he should Conceive I them too hastily, I will 

accompany him a two farmer, . " ’ 

Mr. Herapath, iA IbiMheory of colhsitm^^ " if a hard ball 
oyr blher hard body be tu^ld against a fixed :^fd body or plane, 
aim in this way receive the iBapuise of auotlls^^dy,” the force 
with w Inch tlie one x >{ the intermediate body is driven towards 
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the otlier »''iw^rtd!tbe mojaentom of the mowngbody. la 
^ proof of this, Mr. Hji argues ifiat the fixture being at rest, the 
* part of the iotermediate body which is against u; cannot bh 
lu^ed. any way by the fixture ; and, therefore, the force wiih 
whidi the moving body comes in contact with the other - side j 
that is, the momentum of the body, is the force of constipation.”* 
But C. says, “ the two. surfaces of the intermediate body will be 
urged iowat^ its centre,” jin consequemje of the reaction of the 
fixture, with a force exactly as great as if tSich side had been 
struck with & momentum eqiaaf to that of the moviug body,” 
Thus instead of the centre being urged towards tlie fixed plan^, 
which merely eposes a passive resistance, this qaieso<^nt plane, 
according to Cf. drUiCi me side it is in contact with towards the 
centre. Will C. have the goodness to tell us how this takes 
place ? Will he be kind enough to explain to us how and in what 
direction a quipcent and a axed body can actively urge another 
without elasticity I'But he informs us, the thing, can be proved 
by experiment. No doubt 0. has made his experiment, and 
will immediately favour the world with it. A great tieat I am 
persuaded it will be to our men of science. An an humble 
admirer of fxienlific'truth, 1 shall myself feel highly gratified and 
obliged. In the interim, however, 1 cannot help saying, that 
had 1 sew an experiment ^rodnciifgeucb a result, I should have 
much questioned the fidelity of my senses. 

If,” says Mr. Herapath, two perfectly hard bodies, mov- 
ing in the same right line, but towards opposite parts, come in 
contact, the sum of their momenta being the motion with which 
the two bodies approach, is, therefora,^the motion or force with 
which their surfaces come in contact.” This, 0. has the dig- 
nified, condescensioa ” to admit. “But” continues ^r. 3 . 

“ the force with ijhich the surfiices coiiie in contact is the force 
with which each surface, or body, is adted on at the time of the 
contact in a direction opposite to that in which the body w'as 
moving.” Nothing surdy can be more evident than this and, 
therefore, to have attempted to explain or illustrate so obvious a 
thing would have been to offer;aq insult to tlie understanding of 
his readers; particularly, when we consider that these readens^I} 
were to be the members of the Royal Society, who are reputed ' 
to be men of talent and ability. NeveirtheJess, C. says “ he is 
at a loss to discover how can be proved,” notwithstanding he i 
allows that Uie ixdetmW of the strote is equal to the sum of the 
momenta. What, I ^uld askC. is infant by the intensity of 
the str<^ but the tdoIenOerrif 'the what is this 

violence, of contact wit^^i^ich each surface is ^ 

struck? For exmople, if i strifo a ..Jfi^^^th a hammer, the 
momentum with, which^|6he hammer ColS^iiia cmvtacl ,'rt'ith the, 
nai! measures, equivalent tft;f%eMo]«ace or intensity.^'' 

of the blow su^Qsihg bedi bo!die»id>k>luteJy h^’fidi 
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This inten^ityy'fef impulse is equally felt hy 
‘ from any of reaction in the nail, bu| from what may be 

termed a passive opposition to its taqtion* The same also must • 
evidently |iold good in the intensity of the stroke’ between two 
bodies moving to|v'aTds opposite parts ; each of the bodies like 
^the hammer and nail receives an impulse equal to the whole 
intensity of the contact. However* since €. finds a difficulty in 
this case, to oblige him I will try if I can put it move 
simply than Mr. « Herapath could’ well be expected to do, 
when writing to the Royal Society. And to prevent C. from 
confusing hims^stf by attending to more than one idea at a time, 
1, will endeavour to demonstrate the separate steps in separate 
propositions; taking care, ibr like reasons, to make the jn'oofs, 
as far as I can, analogous to those notions in the old theory to 
which I dare believe him he has paid much attention, though 
unfortunately with^ as I have shown,, but little advantage. 

ffioVi A. ^ 

If two perfectly hard and equal balls at rest be similarly struck 
by two other perfectly hard balls moving with equal momenta, 
the inteiisiti^of the strokes are equal. « 

For because the two bodies fStruck are perfectly hard, equal, 
similar, and quiescent, and the strokes similarly given^no differ- 
ence on either of these accounts can be made in the intensities 
of these strokes. Whatever difference exists must, therefore, 
depend o\\ the mdmenla and the manner ip which the impulses 
are commumcated» But all the bodies being absolutely hard, the 
strokes are mere impulse^, which are begun and finished with 
the very commencement^ of the contact; and are, therefore, 
equally smart with respei^t to duration under every velocity. 
Hence the velocities of the moving bodies have no effect on the 
intensities of the strokes, all other things being alike. The 
momenta, therefore, alone influence the intensities of the strokes ; 
but in the present case the nrompnta are equal ; the intensities 
consequently are equal. 

The substance of this theorem appears in Mr. H.’s Cor. to 
Prop. 1 , Anftals for April, and is distinctly mentioned and made 
the foundation of Mr. Herapath’s demonstration of his jProp. Il, 
though C. in his parody of this demonstration has, notwithstand- 
ing its evidently indispensable importance, descended for the 
purpose of suiting his own views, to an artful omission of it. 

\ P«P.,B. ft ■ .. 

ft ‘ ' 

:J[f two perfectly hard, equal, ‘ aiid qoi.egoent baUs be similarly 
by ajiy two perfectiy* hard balls, the intensities of 
llie impulses "will ?^ire 'a 3i'atio equal to that of the generaliii«- 
■mon^enta. v-'- , 

th^ ;precedih^ Vjtip, if the jriomeota wfe|q;'e<iiia!, the iuteii-! 
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sities wbuiyi- l)© e^uaL. And by the demonstration oi‘this same 
proposition, it appears, that because all the bodies are perfectly 
hard, and tlie two quiescent bodies perfectly equal, and the 
strokes similarly given, the intensities of the impulses are due to 
the momenta ajona. But other things being alike, causes are 
proportional to their effects ; and t]fie effects of the momenta in 
this case are the intensities of t£e impulses. The intensities,*'^ 
therefore, are proportional to the momenta. 

Cor . — Because the unconstrained changes of motion are pro- 
portional to the intensities of the impulses, the changes of 
motion both in the bodies striking and bodies sjruck, are propor- 
tional to the momenta, 

Before 1 proceed further^ it will be needful, in order to ease 
C.’s mind of apprehension, to sho»v him that the preceding Props, 
are perfectly compatible witn the, notion introduced into his 
favourite, but little understood, theoiy of collision. This I shall 
do by a few qucitations. The force of perOussion is the same as 
ike fnomeutum or quantity af motwh d is represented by the 
product arising from the mass or quantity of matter moved, mul- 
iiplied by the velov>ity of its motion ; and that without any 
^^‘egard to the tiruis or duration of action ; for i4i»*action is consi 
dered totally independent ^ tyhe, or but as for an iixstaut, or an 
inlinit^y small time/’ — (Hutton’s Mathem. Dictionary, voh ii, 
p. 169.) . 

Bodies that have equal quantities of motion have eqtml 
forces or equal powers^ to produce nlotion/’~(Playfair’,s Outlines 
of Nat, Philos, vol, i, p. 32,) 

The momentum, or quantity o^motion, generated by a single 
nnpulse, or any momentary force, is* as the generating force.” — 
(Huttoi/s Coursf's, voL ii. p, 132^)* In the same page the, same 
writer says : The velocities being equal, a double mass will 
strike with a double force ; a triple #nass with a triple force ; and 
so on/’ ’ . . , . • , ^ - 

These quotations not only conhrm the two preceding Props, 
but the first confirms the principles on which they are founded ; 
namely, the evanescent continuance of the strokes. What makes 
it the more extraordinary is, that these are two of the principal 
authors whose works O. wants to oppose to JMv. ilerapath; 

M'Laurin's Flujfions, in which I believe his views of collision 
are expounded, I have not .by me, ,,If I bad, I should probably 
be able to give another amusuig specimen of C.’s knowledge of 
names instead of things ; but 1 .wijl^ow beg leave to make one 
quotation frqm another of our mathematicians, \vhc)>se 
honest ophnon in thief, m to some attention, 

even ff it .;be, not. auppoi^d- by .th^^kqovery tliat Newton in 
liis, theory vpf heat ha^s , quite thp road to philoso- 
phical laciente/’^ ^ \ 

a bd^^ii'rikihg another gives it ahy'metion,7i^ic-e,Ahu 
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bo6y striking ih&iam with the same vdopity wiUligiTe it ttoice 
the motion, and so the motion generated in the other will be as 
•deforce of percussion.”— -(Emerson’s Tracts, p. 13.) 

1 shall make no further observations on the coincidence of the 
preceding Props, amd the quotations^ let'C., if he can, showjthe 
difference. . Let him also teffthe world what he himself means 
by the following passage in his paper, Anmis for Dec. p. 421 ; 
and let him point out whiqji or whet pmt of the preceding Props, 
it refutes, “ Now bfidies act with n force e^uaii to their motnen- 
tum.” If C. cannot do either of these things, perhaps he will 
have the goodness to clear up the following difficulty, or pmadox, 
-which has perplexed me a tittle in his favourite doctrine. < i,et a 
perfectly hard baB, A, moving with any velocity, a, strike in the . 
line of its motion another perfectly hard ball, B, at rest; theu 
the old theory the. motion ofB after the impulse, or the motion if‘^ 

acquh'es by the stroke, = A a •— A =s ; and in any 

other parallel case the motion acquired by the same B at rest = 

j—g. Now by the views in the quotations 1 have made from 

Hutton, Playfair, Emerson,, and C. himself, it is evident tliaf if 
the momenta A a and A' a' were equal, the intensities of the 
strokes and momenta due to the body B after the strokes would 

be equal. That is, or. A = A', however une- 

a ual the values of A and A' may be. In other words, if the 
reory and quotations he both collect, there cjannot be a number 
greater or less than unity. Would C., the unsolicited friend and 
Voluntary champion of the bid theory, be kind enough to unravel 
this scientific enigma? I need not exhort him to embrace so 
excellent an opportunity of displaying, without equivocation and 
subterfuge, and without any paltry attempt to evade, the true 
merits of the theory he professes so well to tmderstand. As the 
principles of the theory for which he voluntarily, I will not say 
unnecessarily or officiously, throws down the gauntiiet " are aS 
nearly as possible self-evident,” it will not, I presume, require 
any time or reflection in him to explain this matter. In next 
month’s Amittls, therefore, I hope he witi, for the criedit of him^^' 
self and theory, mathematically clear itup ; and thus expose the 
fallacy of what, perhaps, he Will readily demonstrate to be. "mere 
figments ,of the ima^nation.” , Should^- however, a wtmt of 
leisure prevent his comnl)'ng witli my .request at so early a 
period as* f have named, let him only say in tfae.next number that 
he wifl-do what I requii^: and I i^ul pJl^tly wmt any time that 
tie pleases. • ' '< ’ ' i.J ■■ ■ 

If a perfectly bjfind ball shrike anbiherjiiibriectl^^l^d ball at rest 
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ia the line itelfebed b| the centre of gravity bf the former, the 
striking body will remain at rest after tne impulse, and the Other 
will proceed in the same right line in which the former was aiov- 
ing, and with the same momentum. 

All that I require foir ' demonstrating this Proposition is, thaf^ 
the intensity or force percussion be the same as, or equal to, the 
motion generated : ana that the force of percussion be proportioml * 
-to the generating momemtpn. Witlioul^adverting to the preceding 
propositions, each, of these postulates is acfeitted in the quota-, 
tions I have mhde from the authors C. has quoted against Mr. 
Herapath. I shall, therefore, not trouble myselfiabout their accu- 
racy, which is indeed as nearly as possible self-evident/^ but 
shedl proceed with the rest of tihe proof. Let B, B', be two per^ 
fectly hard and equal balls at rest, and let A, A^, bo any two other 
perfectly hard balls striking ‘respectively B, B'', according to the 
conditions of the proper !:iom Let also a, (f, be the Velocities 
of A, A', beforie^he strokes, sdithat A « = Af if . Then if A be 
the velocity ofB after the stroke, and that of we have B b 
= B' //, and h « b\ Now if A n'ove at all after the stroke, it 
must follow the body B with an equal or less velocity than b ; 
because it cou! I not move the contrary way uflless the force of 
Percussion was greater than eke generating momentum, whicli is 
imposfAIe. The saute is likewise true of the body k\ There- 
fore, if they do not remain at rest, let them follow B and B' with 
the velocities p, p', respectively. because the sum of the 

momenta in each case before and after the stroke is the same 
A « :s= A p + B 6, and A'' a' = A' p' + W //, and conse- 
quently A p = A' p' ; that is, the velocities p, p\ I'eraaining to 
A, A% after the strokes are reciprocally proportional to the bodies 
A, A'. Suppose A « B, then p will be a certain part, for 
instance, the wj;h part of so ihat np^ 6. Therefore h = n p 

^ A' A ^ A 

= — andp' =; V Now the value'bf— , may be any 

thing we please^ and, . therefor^, much greater than n ; in which 
case jp' must be greater^ than &'■; that i§, has any mi||nitude, 
the body Af which cannot move faster than B', because it cornea 
behind it, might nevertheless have a greater velocity in the same 
directSoh, \(rhich is absurd. Thsxefore, p and p' inufet each be 
equal to o, the only case in which the equation A p A' p' can 
be nniversally true ; or, both the bodies A, A', must remain at rest 
after the impoisCs, and, eoasCq^uentiiy, ^ bodies B, W, proceed 
with the mqmi^teL A a. A' a'; respq^vely. 

C^. 1.— -Because the intensity ^f the stroke is eqital to the 
moihentum cpmmunicated^u end this mpmentum is equal to the 
momentum the xfiOVing oody befo^i^Jthe stroke : this momen- 
turn of the body before, the stroke is e^^to the mtensity of per- 
cussion; ahd.i^.whote of this iriteasity miist be equally felt by 
each of die without any-tt^d td their i^ati ve ■ 
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Cor, 2,— Hehoe also the velocities the hhdres in motion 
before and after the stroke are reciproc^y proportional to the. 
bodies. " J . 

Cor, 3.; — Arid because the momenttiiri; communicated is equal 
to the momentum of the moving body fefore the stroke without 
respect to the relative majgaitu<fes of the bodies, it follows that a 
double, treble, &c. quantity of motion will generate a double, 
treble, jScc. quantity of mqtion, notin the same quantity of matter 
only, but in any qu&ntity. 

This, though at variance with the results of the old theory, as I 
have shown aboye, precisely coincides, in the case of the same 
quantity of matter struck, with the views in some of tbe above 
quotations froiri Dr. Hutton arid Emerson, But the following 
declaration in Hutton^s Dictionary, vol. ii, p. 170, puts it beyond 
a doubt that results from Mr, H/s theory accord with tl^e usual 
opinion of mathematicians on this subject. ifow it is a law,'' 
says Dr. Hutton, imwenully'dlloioed in the siommutiication of 
motion, that when different bodies are struck with equal forces, 
the velocities communicated are reciprocally as the weigh^ of 
the bodies that are struck," Therefore, if it be true, as the same 
writer says in one of the preceding quotations, tiiat the velo- 
cities being equal, a double mass^will strike with a double force, 
&c," we want no further evidence that Mr. Herapath*';- theory 
furnishes consequences which have been admitted as incon- 
trovertible by the ablest mathematicians in all ages." 

The demonstration of this Prop, and its Corollaries, it will be 
seen, is rigorously mathematical from data which have been 
admitted by decided advocates for the old theory, — ^the very 
authors C, hasopposed to ‘Mr. Herapath. Nothing more, there- 
fore, need be advanced in support of the proposition; but 1 
might observe Umt I could here subjoin a rigorous proof similar 
to the one C. lias, by leaving out certain principal parts, . paVo- 
dying others, and unhandsomely offering them to the world, 
as C, has done with Mr. Herapath. . .Taking, however, no 
further notico 6f this part vf the affair, I cannot but compare the 
reasoning C. t<^Us the world is Mr. Herapath's to a picture whose 
iulention the artist thought it needful to explain by writing 
under it, This is a Cotv; " lest it might bo mistaken for any, 
thing else. , , ' , 

From the views here developed, and; the constitution of aeri- 
form bodies, laid down by Sir- Herapath, if a body composed 
of absolutely hard partich^ mutually impinging on bne another 
in the wuy Mi% 11. has assume|iiti bis theory ofiieat, be projected 
in su|ib a body as our air^ it wrllprace^dyvitfa a velocity gradually 
dimit^Uiiig on accost of tbe it . ^butinually expe- 

riences from the opperi^tebn oCjftie air. Tor a* sipgte particle may, 
Ironi.pr, II. ’s principles of coili^iqn, stoppj^^^or ev^n driven 
, backwiU’dsjT bythe firsf particle, it met with or 'moving in 
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the opposite :4fetiojj. ^. In any, compound body, however, it is 
only the superficial pi^cles of the body the particles of the ait 
strike against ; arid sinrie the particles of the body are not fixed 
to, but freely .moving among, one another, except inasmuch as 
they are prevented frona flying off indefinitely by their mutual 
attraction, the intensities of the collision between the particles 
of the body and particles of the air are merely equal to whcft , 
would arise if the tonnjer particles were .free and disengaged, and 
moving with the sa,me veJooity as the bbdy <if which they form a 
part. These intensities, therefege, and the eflect whicli they have 
on the progress of the body, arq by.no means the same as tliey 
would be if the particlqs of the body were firmly and inflexibly 
united, or the bboy itself one perfect solid. Though this conse- 
quence is one of the mobt obyipris that can be, C. has raised a 
“ wonder how tlie cannon halls with their hard particles can get 
on, when they strike the. hara particles of the atmosphere in the 
lines of their centees of gravity.” Perhaps the greatest wonder 
is, how so acute a reasoner as C. shotdd have pubnshed an objec- 
tion which evidently has no foundation to rest upon. . 

After what 1 have shown of" -tl- merit and weight of C.’s 
observations, and Mr. fl.’s principles of collision? he will, per- 
haps, take it kindfy of me if I let alone his “ pin’s head ” diffi- 
ctilty. I mast confess I am vfir;;^ much disposed to oblige him ; 
and, therefore, will leave tlie wisdom of one head to solve the 

S hajnomena of the other. But I must beg leave to tell him that 
Ir. Herapath had minutely consider<?(l this objection, and. clearly 
answered it in the veiy number of the Avnak, and only five, 
pages after the Proposition from which C. would make us 
believe he had. the ssigacity to dra’w it. Would C. have the 

f oodness to tell us whether the discovery of this consequence is 
ue to his own penetration ; or; whether he* has brought forward 
the objection Mr. Herapath had hipaself raised, and artfully 
omitted to notice Mr,, ll.’s explanation, fof the purpose of 
undermining a theory which prejudice yvould not allow him 
tb,, admit ! Besides, what I have mathematically dcjlli^ced in 
Prop.,C. Cor. 3, from the principles “ which,” C. tells us, “ are 
as nearly as possible self-evident,” Mr^ Herapath* has distinctly 
• shown,,p.292 and 293, AnnaUfoi April, 1821, “that the whole 
difficulty of the case turns ori the abstraction of the ideas of 
magnitude and momentum.” But I believe I have promised C. 
not to pursue this part of his objections. I wiDj therefore, 
desist. , . ,/ 

Pkop. B, 

If two perfectly hard' arid, equal ballS^me in contact, when 
moving with eqt^u moiifienta in the samje{||ght line towards oppo- 
site parts, the ^teh®**y 9^ the strokp aSTelt by each body in a. 
direction oppg^^ to thai in which it was moving, is equal tirthe 
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siutt of the momenta of the two, or twKe the^ li&^iiajf^tQin of 
either one before the stroke. - 

Mr. Herapatibi has demonstrated this flieorem generally in his 
Prop. 6, Annals for April, 1821. I haye chosen this particular 
case of it, beeanse agAinst this, C. hs», levelled his objections ; 

- and in the proof I intend to have recourse merely to what I have 
, already demonstrated from the princi^des admitted in the old 
theory, and to a result which agrees equally '. well with both 
thecMrtes. ' < . 

By the old theory, if a hard body A, having the velocity a, 
strike directly another hard equal body A' at rest,^ the motion 

communicated t6 A' by the impulse is ^ A —• 

the same theory, if the two sai^ balls ineet each other, instead 
of one of them being at rest, with equal opposite momenta A < 7 , 
A' the motion destroyed in either, or, which is tlie same, the 
motion communicated to either is A a. But by the quotations I 
have made from C/s quoted authors, these communicated motions 
are equal to the intensities of their respective strokes felt by each 
body in the direction in which the motion is communicated. 
Therefore, the intensity of the stroke on either body when one is 
at rest, is half great as when both meet with equal opposite 
momenta. Now when one of the bodies is at rest, 1 have shown. 
Cor. 1, Prop. 6, by strict mathematical reasoning from tlie prin- 
ciples admitted in the old theory, tha-t the intensity of the stroke 
on each is equal to the moiqentum of the moving body ; when, 
therefore, they are both moving with equal momenta towards 
opposite parts, the intensity of the stfoke on each is equal to 
twice the momentum of one, or the sum of the momenta of the 
two/ '' 

Cor. — ^Hence the two equal bodies after the impulse recede 
towards the parts Whence they came witiii the same momenta 
they had before they met. '"For the motion communicated by the 
impulse is equal to the intensity of the stroke on the body, and 
this intensity is equal to 2 A q ^ but at the time of the stroke^ 
the body had«a momentum iii an opposite direction equal to An, 
Therefore at time of the contact, the body is the sam^ as if 
it was urged in two opposite , by the forces A a and’ 
2 A ff, the former impelling it ^n the direction, in which it w;as 
moving, and the latter on the contrary ; consequently it retraces 
its path with the momentum Alja.- 

This , conclusion, brought out by strict mathematical induction, 
from the principles of thd^ld theory, coincides with Mr. Hera- 
aUid also with vthe\,theorieB of Wren^ Huygens,' and 

It it Worthy of that C* by wSy of mntJu^maticaUy rout- 

ing this conclusion, adihits the prihcipfe of Mr/H.'a proof, that 
the intensity of the strbke is equal to the. the momenta, 
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but tl^ eonseqi^^ without showing why, or assigning 
any other re^f u, tliajithat he is at a loss to discover how it 
foHows- We shall, perhaps, not lose our pains in transcribing 
what C, says on this suWect;|. for if we. can derive no informa- 
tion, the consideration, of it will afford us amusement. How,*' 

says C, Mr, H. proves that the intensity of the strofce is the > 
force with which each of the balls is acted on in a directiea 
opposite to that in which it came at th® ^he contactj,, * 

1 am at a loss to discover** Thq of the force, 

observes C. " is equal to the stew of the tnomenta with which 
both balls come in contact, half pi whiijh is one direction and half 
in the opposite** Here C.’s mathematical refutation of Mr. H.'s 
theory amounts to this— -he cannot see how it is, nor how it is 
not. But the beauty of all lies in the elegant, the decisive, the 
irrefragable na^Lthematical ^monstration with which he esta- 
blishes his counter propositi Ho tells us " half the intensity 
is one direction, half inithe opposit\i ;** and he proves it— how? 
— not mathema^4cally, not by common legitimate induction; 
but without a fact — ^Without a circumstance, nay even without 
a word either for it or against it. "^his mode of proredure is per- 
fectly consistent with CI/s generui method, but let me again 
remind him thr.t mere assertions are totally in^mcient to over- 
tuf A well-founded reasoning. ^ 

"If/'»says C, " a man wsA^witft all his strength against a 
wall, say with a force of 10, action and reaction being equal, the 
wall resists with a force as 10. If, ^instead of the wall there be 
an opposing active force, another person, for instance, pushing 
against the first with an exactly -equal force/’ Mr. Herd^ 
paih*s reasonings each person would be^ acted on in a direction oppo-^ 
site to that towards which he pushed, a force equal to twice the 
force of either one; that is, with a foixje of 20, and consequently 
"both must be pushed backwards/^ ■ These sentences, as far as I 
understand tliern, distinctly charge 'Mr, H.^with confounding 
pressure with impulse, arid with applying the laws of a single 
impulse between perfectly hard bodies to a pressim force. 
Flatly to contradict this, and to challenge C. to produce only one 
expression of Mr. H. corroborative of such assertions, would be 
to raise this attempt to depreciate and misrepresent Mr. fl.’s 
labours to an importance to which .not even the best of C.’s 
objections seems entitled. I ^fiall, therefore, merely quote cl 
passage or two from Mr. Herapath’s papers declarative of his 
opinion on pressure and impulse ; and then leave G. to compare 
them with his own assertions. . * 

" R is manifest from the drift of ft/* (a passage in Mr. Tred- 
gold’satta,ck) Mr. T. can compare^presBure whli impulse. Of 
course, he can also compare a.i^then^cal line with ^ area; 
and thence tell us how many lines there’^^ in a superficies, how f 
many superfici^Jm a solid; and,, as a finale, I expect how many 
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(with how much truth >lii;e 4 ^o$b^ jih^ 
quotatiei^), he.inforfaig^ti woaii> b' l 




lth^„rteuntei(- 
t;S5,'is 'th'iit by 


cians, are to bsl^iUvert^ed in ;4^lati<m" b ihe'‘>ollisi6b^^^^ hard 
hodie?/' ''Vfe*|i^e already 8e^^ that. C^ noVheeii oVer for- 

-ri At', Viwrv It itn#5prshftni3lntri tVie 'wnt.iViO’Si 


of jJrp|uttoiSj%ttd^ Pra1&"Playfeiarf thoa^h'it'he^;eme'1thcy^,deli^^ 
." principles as'mearly -as the^fesent 

mstooe, i' J'^'iSha® Kjp^feessful 

in hb ^bjumijitance.. wUh Sir -r,J-')Se^to^|^P)^|TO eces- 

«aty,'ftsJ-Hae to,premise„that I a,nVnot ^MSS*^ffw|fe^t^%aid'any 
thing of collision, excej^t intho'^^st paitt o^'bb^^tnpid. '^Ifhe 
has m.fhnyr.'^cr.pla^ 1 shalf^be ba;^py'to ^' 'bhn;pcted; foi-.l 
fln ri«(ii*coUiectto have seen if. ’Even he^e he'has dveii'-hdthine 


in ap^i^eiiily, feore by accidenC lhap 4esign, icre dl ^r 
cOive>,:; lKieyi topper^ 'however, to be bf that pebftliar’;phS£.asi^; 
satisiy<us,that C.. has, either' not seen them, Or hotundefstoodi 

x'U vs'vM . vn iv-irvv^a' 4'Vici4‘ VbtkS 'rvrial ’fA’ jrwvTXMctii'' 


andhence o^aifeiouedi^m to'q^aioto aajh^'^l^dtkaoi^hgyrhltt 
they -have wt1|fen.; ■ ;<;■’ i‘/■>:r^''''\l’;£?^^!^'■'’’'"''’' ’ ■"''' 

to the' Schol. i^||[dtioj^"Ne#to!h 

sayss *iBy thetheory 

i-ret«r»from one tahipb Jihiey 

meet,” . Tlus was the,® 
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(ind umc^ '9%'8iiiit th6 time communicsted tfaeir discoveries 
to the Royal Society, exactly agreeing aaiaoag themselves as tpi* 
those rules. Dr. W^alUs indeed was something earlier; in thd 


pul^^tionjf’ then folL^ 
Mr/'Hoygens. Bat Siir 


3 - Sir ' Christoj^her Wren; aiitl, lastly, 

..... Christopher Wxpn confirmed tjie truth of 

the tiling befoi^ the Royal Soioiety, by the experiment of pendd- , 
lums, which Mr. Mariotta soon after thought fit to explain in a 
treatise^ entirely Ujpoa that subject.” rl^otljing can be plainer 
tlian lhls; and,*J!hei-efote, nothing more evident than that the 
theories of Wren and Hnygens werO those which the best philo- 
sophers of Newton’s time embraced, and which^ewtoa, himself 
looked bn as established by the experiments of Wren. Now it 
unfortunately happens for *C-’s assertions and objections, that , 
the two -principal ca^s of Wren’s theory for bardbodies ; namely, 
that wherein the equal bodies meet with equal opposite momenta, 
and thattwherein * one of them is at rest beibi:® collision, e.xactly 
coincide with Mi* Herapath’s. Mr. H., therelbre, instead of 
standing opposed to Newton and' the ablest maiheruaticians in 
ail ages,” has'" in the two leadii. ; cases of his theory the 
expressed testimony of no less' than Wallis, ^i-«n, Huygens, 
and Newton ; besides Mariotte, and probably a number ol'’ other 
respectable mathematicians. But the most extraordinary cir- 
cumstanae is, that the present ddetrine orf collision, which has 
evidently crept ipto existence since the days of Huygensi, New- 
ton, See., C. unequivocally gives us te upderstanb is that which 
lias been embraced by the ablest mathelnatieiaus in all ages,’* 
notwithstanding here is ipdispntable evidence that a difierent , 
theory was maintained not 100 yrears'diice by the-first mathe- 
maticians tlie world has yet produceik How wojuld C. wish us 
to dispose of this new article ? Sh^dT ;we dobit his accuracy or 
liis kuovriedgr wi^fi it? Shall wC layittaWs insinuation that Mr, 
H.’s th^ry cannot account for the pl^mabmenft of, latent heat ; 

., to his assertion tliat Mr: H. makes nardness and. elasticity the 
sa^j; to his parodying of Mr, Rjs theOjeihs for the purpose of 
misfel^resenting them; to bis charge that Mt.’H. confounds pres- 
sm e wi^ impulse ? Or shall we atfd it to bis kimwiddge of , New- 
ton’s thebiy I “ ’ 
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w attempt mathematically to refute Mi;. H.’s propositions, or to 
show that his reasoni^ is erroneous or illogical 5 for though Mr. 
Herapath has dealt so largely in numerical facts, has developed 
so many laws, has compared his theory with, so many experi- 
ments, and has predicted the phmnomeha of so many new and 
nntried cases, yet C. has not ventured to question a single fact, 
to refute a single law, to invalidate a single experiment, or to 
disprove one solitary ph^momenon either advanced or predicted. 
We might in truth' say, the whole of C/s attack exhibits a man 
struggling with a subject to whibh he is unequal, or with which 
he is uiiacquaiiited ; yet who would like to say something if he 
could ; who is clearly in possession of the Will to refute, and as 
clearly in want of the Power. Hence we see misrepresentations 
for argnments, unsupported assertions for proofs, errors for facts, 
and ingenious quibbling for sound reasoning. To form an 
opinion, however pf Mr. H/s labours, and of the probability of 
his having succeeded in the great objects of bis inquiry, let any 
one who is capable of judging examine the coincidences of his 
investigations with facts, collected in the Ajimh for Jan. 1822 ; 
let him lpok^|.at the simplicity of the principles, attributing to 
matter only tvvb properties, hardness and inertia ; let him after- 
wards consider the number, extent, variety, and apparent iiffcon- 
gruity, of the experimeijcal testimonies adduced ; aiisl then let 
him say, not wdiether it is probable Mr. H. has succeeded, but 
whether it is possible he with such corroborations, not have 
succeeded. On any opinion thus formed, and given by minds 
competent to judge, and liberal enough to acknowledge convic- 
tion, Mr. Herapath may ^witb safety rest his credit and his fame. 

On the subject of Mr. connexion with the Royal Society, 
into which, 1 thinks C. has imprudently entered, I shall at this 
time say nothing. If Mr. Herapaih^s labours stand the test, the 
Iloyal Society v,iU fiad,‘ even among those who now support 
tliem, if they have acted improperly or illiberally, enough to 
blame and to censure them; and if their conduct has been cor- 
rect, or marked with liberality and encouragement, Mr. Herapath 
himself, I ps'esume, will not be among the last to acknow- 
ledge it. , - 

I have now only to request that if C. answer reply, he will 
do it candidly, and npt evade or avoid the absurdities I have 
pointed out, both in his own arguments, and in the theory for 
which he commenced the attack. ; An open and honourable 
opponent, however sham or Severe, will alwi^s insure the respect, 
mid generally the approb|ti 6 n, of , . v ' 1 ) . 

' 5 ’', 
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The annual ittje^an temperature of the past year is 51°; being 
about 2° above the average ; the mean of the first three months, 
4<)‘9°; second, 54"!'^; third, 61*9°; jTpnirth, 48°; of the six 
winter months, 44*4°; six summer months, 57*9°. The maxi- 
mum, or hottest state of the year, was 81°, which occurred on 
, the meniorabie 19th of July, theCCtonationof King George IV.; 
the minimum or‘ coldest state was 23°, which is only 9° below 
freezing ; this happened o^xi the 4th January, making an annual 
variation of 58°, From the abov^e, the I'eport'er is enabled to 
^raw the folio wing, comparison between the past and preceding 
year, viz. the average heat of the six summer months of 1821 
was nearly one degree more than that of 1820, and the heal of 
the six winter months, above the corresponding ones of the 
preceding year, so that the temperature of 1821 has been more 
mild than usual, and not marked by any very great extremes. 

Tlie annual mean elevation of the barometer is nearly 29 
inches and 7-IOths ; highest, 30*65, which waS'on January 23 ; 
lowest, 28*16, which happened on December 28 ; the difference 
of these exireines makes 2*49 inches : mean of the six summer 
months, 29'75‘; of the six winter months, 29*63. The mean 
daily movements of the barometrical surface 'measure near {18 
inches : total number of efengeg, 105. The baroineter through- 
out the month of Februar/ was remarkably high and desultory 
in its movements : on t)ie cmitrary, in the montli of December, 
it oscillated most extraordi warily; and towards the close of the 
year very low ; the utmost depression was the minimum of the 
year. 

Much lias been said aboal the wetness of the past year. My 
annual account scai’cely amcrantS‘to 32 inches in depth, which is 
certainly under the average for Manchester. Mr.*John Black- 
W’all, of Crumpsall, makes Ijis annual fall three inches more, and 
Mr. John Dalton, *fur Ardwick, nearly eight inches more than 
mine. On the contrary/ Mr. JEdward Stelfox, of Lymm, near 
Warrington, has only registm^ed a fall of 28 inches. The differ- 
ences in our annual statements of rain, fro|n places so neartoge- 
tliei*, are singular, and certainly require an attentive inquiry. The 
only difference iivour apparatus is, that Mr. Dalton^JS, rain funner 
is kirger : mine, Mr. BlackwaiFs, and Mr. SteIfo3£^s, are made 
alike, the same size, and of one ^material, which is that of copper, 
ih'ovided our calculations of th?^ethod of measuring the rain 
collected in these funnel-areee. be correct, and which ^ T have 
fov^ry reason to conclude is the case; and provided their ^a^^faces 
are parallel with , the horizen, ^d; at" sufficient distances front 
trei^ivlniklings, or any object that might obstruct a ftoehecess, 
it must, follow that theto can be no eixor in oim results/ I have 
/ xioted./do\vn 180 days/on which, rain , del^ ntdfer.of whicn 
/ munber is one. less five Jlaonths of 

. 1 ^^20,' there 86'VVff ;:dayi5 ;_"the .nuinher in corresponding 
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ones of 1^1 is 101. Febrijitfy was the driest, and September 
and Novefnbei* the wettest. 

The south, south-west, an^ .west ^unds, have been the niost^ 
prevalent : those winds were noticed to blow on 224 days* On 
the 18th, 19th, and 20th of March (about the vernal equinox), 
the wmd blew hurricanes froiw the p^orth-west, attended with 
rain, _stiow, and sleet\. On the night of the 30th of November^ ' 
and following mornings ,the wind blew most violent gale from 
the south-west, accompanied with hairaifd vain ; the damage 
done in consequence, by the^fallihg of chimneys, unroofing of 
houses, &c. was great; severalliyes weio lost^in Liverpool and 
other places, /and a large number of vessels suffered in the har- 
bours and on the neighbouring coasts^ 

JBfidge^sireei^ Jun, 28, 1832* , 


Article VIL 

On Blocks i,f Granite j Si/enitCf S:c. imheuikd Dibmnm. 

• By N. J. WinclLt^sq. FL8. and MCS. 

(To the Editor of the Antt^of Philosophiif,) 

SIR, ^ Nt^vcaM-upou-y'ijnes Mitrch \0y 

Amoxo the interesting phsanoinena serving at every step to 
arrest the attention of the geologist, there is one of ordinary 
occurrence in the north-east ofEnj^land, which, t believe, is 
not as^ yet sutkfactorily accounted for ; and in hopes that some 
of your correspondeiits, may be able to explain the true cause of 
a circumstanC€f appearing to me to* be eniraatick, I take the 
liberty of addressing you oh the subject, ^imbedded in the 
diluvium of Northumberland, . Durham, and Yorkshire, large 
blocks of granite, syenite, porphyry, groywacke„as vvell as of 
encrinal limestone, and basalt, are every wherh to be nu^t with. 
That the granite, &c, &c, should have been transported by the 
agency oi' 0 K;|fOwerful citrrenf of water from the cheviots or even 
from the momitaiiis. in the vicinity of the Ouhiberland Lakes, 
previous to the formation bf the vale fid which the river Edcu 
flows, can reaffily be iihaginedf but the.qiuzzUng part of the fact 
is, that the earth in xs^bb the^piarge and fae^ massed 
are cteposited appears %6 owe ks origui^o the 
below it. Fof instance,, on the red sandstone of the vale pf Tee& 
there :is, a red soil; and'buf porphyxiti#,'^^^^^ and encrinal 
limestone hills, are well known ib affotxiiixich arid fine pasturage, 
owing to the nature of the earthi/rusultmg from’ the disintegra- 
tion of these rocks. On the olfcer cpl field gene- 

/a% covered ^by a sti^ng clay mixediwitff' a%orUo^ 
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evidently derived from tlae shale and sandstone on which it 
rests. The question to resolved is, Why the current of 
diluvian waters, possessing sufficient impetus to bring enormous 
fragments of rocks from groat distances, did not denudate the 
strata of the light soil in wliich these masses are now embedded 
no^ only in the but in the upper part of the earth resting 

'upon the, more solid substrata.’^ I remain, Sir, 

'Xour most obedient servant, 

N.J* Winch. 


Article VIII. 

On I he Geofotyy of the liaslern Part of Yorkshire, 

ByN. J."Winch,Esq. FLS.andMGS. " 

- /■ 

(To the Editor of the Amiah of Philosophy.) 

SIR, T^ciccrtsiU-^tipon-T^ne^ MarcJi 20, 1822. 

The llev, G. Young, and Mr. Bird, of Whitby, have just 
|jul)Ushed a quarto volume on tlie ^Geology of the Eastern Part 
of Yorkshire, which, throy^h the favour of a subscribei; to the 
book, I have had oppevtunity of perusing. Of the merit or 
demerit of the work, I do not fee! myself inclined to speak, but 
us the aulliors have travelled out of tlieir road for the purpose of 
writing strictures on two essays of mine printed in the Transac- 
tions of the Geological Society bf London, I shall take leave to 
rebut the charges of inaccuracy and presumption brought against 
me by these gentlemen* 

The first is comprised in the following note, p. 170 : Mr. W. 
is mistaken in assejling (vol. iv. p. 7, GeologicalTTransaetions), 
that the white oolite limestone at Hartlepool contains no shells 
or marine cxuVis^; the , authors found in it both univalves and 
bivalves, especially the lafter.” Now every geologist knows, 
that One part oTa stratum may contain, and another be devoid, 
of organic remains ; and that there were none in the quarry at 
Hartlepool, when I inspected it, I am certainjibi* ^i?mpiens of 
the rock taken at the time are still in my possession. The next 
is in the letter press at p, }71, intder the head Of Dykes In a 
;^jiuarry ;at Whitley, hear Cullereoal^, wbfere there is an extensive 
"nrass of iKr.giiehian Umestone, ^etaclifed from , the great :b^ of 

the county of fettrham, there is a similar {4«e Geol; Ttkns. 
Tol. 25), whieh bters^<^s the c^ ahd sandstone strata 

under Sm limestone,, and does not pass through the latter, &c/ 
In reply to this, allow me to dftserve, t never said the %ke at 
Whm% wasaiWaltid^ Idy wwdSatp.2S, are : Besides 
the fissures of a very different nature 

; intersect tlie fieldi c^led dykes, but 
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if lut onsiclerablc, tioiibk^, KiUhts, ai\»l au' ih<> luu* 

th it some geologists ln\( calUd faults I h i\t iIk uly uotui d 
thf aiiin, 01 MO fathom <I\ke, \’iheu sp* il mi- of the Inutsfoue 
quany at Whitley, &.c ck^c ” And atp 2(», “ It is liiohly pio- 
babl( it tiaveises the Ic ad uunc disluct, and piodiu c s I it( nl md 
a iluable metalliff lous \iins thcujn ^ The woid haso^i m vi r 
oceuis m my descnptioii of tins h^sun Lcftei j K'^s, ji 
In many mstaaces, lluougli i ^ondnC'^t toi o(n< i di/nij, oi ui 
attadiment to theoi\, afllhors hnt bt^tow^d tin nanu of 
b\’-in whcie it is by no mt ans appiopii nc Thxib \\t u td of the 
coal basin of Nivi'tistle, oi the (oalbisn of tin l\uf md \V< n, 
Ihough llie coal strata of th it distiu t u im iuoh in ih( ioiin ol 
a liHsiu than the inetallikiou^ liiutstom on vnIucIi tluy no 
undi istood to lenosi , or the m i^nf si m linustoiu wiuch uposi i 
on tht m/ To tins I ansi^r , tint t‘u niniK loub s( ction pub- 
lisiud m thi liinsactioi > of tin ( f d So<iet), pioM the 
coal lui a-iUies of this distiict to list ^outli deg^Ks to\ nds 
uoith and sduth, and looit iaj)idl> to t isf uid \u>t, fii ufojo, 
the',! hafa must h t in i tiou«h i basm wind ^ s no uu >ns 
IS tin cast Willi t^ i H lunl Itnu ac, oi un in hausltmi 
beds. Nou, j -># ^ Smr( tlu (wo ))i ita^ put if llu* 

vv^ik wiH intid, vi( hi\L SMI) i pip by Ml W (ntitud, 

' Olist ii^iUons on the 1 dnA Put loik hm, puMishu* in 
\o\ \ of the Geological SociM V s II iVmc lions lallutpipci, 
Ml W std^ s, that tin e<>\l J >i n ui u which co i\ tlu shale 
founs I ba^uj Half tbat intldnun ^xnuniMi oiu disUnf 
luinsdl, instead ol ittcmptinj to <lc-»cjnjv d bom -^fiip^ d 
infuiai ition colh cted fiom otb( IS hi uneln hue icoididtlns' 
inistiki, IS will \s SIM jal otbei tiioi^ into which il hi I dJi n. * 
Ulu ob^tn »tioa> in quistioii \vi It si?at to tin (nolo^n d Soucty 
loaj ago !•» the yiai i8l(),dad oxtiiit'- fiouiUu m apjic iiidni 
the hiftu/s of Philosophy lor that yc<xi, xol vn p ItO, and of 
couisc, 1 cojidudc must Ime Ikcu ku( \rti to the Rev. G* 
Vouag, and a tliat iilh man has mou thin once lioaoui I 
me with a eill since that peiiod, hail la hinted ln‘j sii'^pu lou'- ol 
my in Ml havuig iuv« stigated the pat ol the count! y wlnu he 
now j( Sides, 1 should luue acquanited Jinn thol sfvud yiars 
i«o my dflanrs fierpientl^ called me not onl> to M hilliy, but to 
Hull, Sc iiboiougli, Uriffifcld, Stockton, ixe , and fiom iiotc4 
tdJ <n on those occasums, together with collieij lionn^'i kindly 
comium icaitd by Mu Buddie, my papei, whuli, 1 am '•oiiy to 
see ajipeais to hive given oflen^e, was chiefly eongnl^L • ^ 

Hljcmain, Sir, youi most obedient huiulde beivaiT* • 

^ N-J WiMiu 
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A List vf the Freshwater and Lcmdshells occnrritig in the Envi- 
rons of' Bnsioif with Observations, By J. S. Miller, ALS. 

/* , (To the Editor of the Annuls of Philosophy^) 

' SIR, nruto^ March 

If the following cktalogue of the fluviatile and terrestrial shells 
occurring in the neighbourhood ‘ of Bristol, drawn up from my 
-own personal observations, sliould ho judged worthy of a place 
in the Annals of Philosophy, it is entirely at your service. 

Your obedient servant, J.S, Miller. 

To attach any high degree of value to local catalogues; of this 
nature would be to exaggerate the interest and importance of 
contributions wliich can hold but an humbhi and subordinate 
place in the pages of science, still they are far from useless*. 
Being founded on personal observations more precise in propor- 
tion as they arc more limited, they funiish the surest foundation 
on which nn.ro gcnmral results may be built, ahd in the present 
stage of zoological incjuirY^caii Irafdly fail to afibrd many new 
facts. 

Thus the field of obser^/ation which Oie present list comprises 
will be found to afibrd several species not hitherto recognised as 
Brilish, and some hitherto entirely nondescript. I have been 
enabled also, in the course of my local researches, to glean some 
new facts with regard to the habits and organization *bf some of 
these animals which appeaiNlo have escaped the notice of former 
inquirers, and have availed myself of the present opportunity of 
recording them; 

In the followingJiat I have adopted the names published in 
I)r. Milton and Mr. Rack ett’s. Descriptive Catalogue of British 
Testacea in the Linnean Txfmsactions;^ yol. viii, ^hd occasionally 
added those nfew generic names w'hich have been, stated by more 
modern authqri,. " 

piofdruni. Fresh vyater. 

Unlo picibmm. prapcrnaiid, 

2. Tellina cornea. ii> ditches. 

^clas cornea. Drapernaiid* . y ^ ? 

3. .TelUnaJ^nstris. . la ditc||e «. -^7 ■/- . .i' ' 

^ CycJkw l^iStris,' '/Drapei^aud, v ^ 

4. t^elUna ^ Dillwyu’s Gat. of Rec. Shells. 

5 . — 

have, met individuals of the above four 
species of tellihai cohtaining tnxnute young living shells which 
animls vivijjtrous. 

6. Mytilus cn;tat^na,;''lnriver$.attd . J" 

Anodarjta ahatina.' 'l)rapeirnaud. \ ■ 
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Observatio7i,’^l perfectly agree with Dr. Maton in considering 
M. avanensis only a variety of M. amitina. Miss Bennett, of 
Nortonhouse, favoured me lately with specimens from Tisbury, 
Wiltshire, They are old shells, and from the animal having 
lived in water, highly impregnated with chalk and calcareous 
matter, its epidermis has secreted so rapidly, and increased the 
shell so much in thickness, that the Lianean character testa 
fragili^sima ” is entirely lost. 

7. Bulla hypnorum. fii ditches. 

Physa hypnorum. Drapeyiaud. 

8. Bulla fpntinalis. In ditches. 

Physa fontinalis. Drapernaud. 

9. Voluta denticulata. In the Avon below the Hotwells. 

Observation, — Its columella docs not continue to the com- 
mencement of the spire, which is empty, and shows no spiral 
septa. 

10. Buccirium terrestre. On Leigh and Clifton Down. 
Bulimus acicWa. Drapernaud. 

11. Turbo elegans. In Leigh w<^o(l, 

Cyclostoma eleguns. Draper^ aid, 

12. Turbo fontiiiaiis. In ditches. 

Cyclostonia obtusum. Drapernaud, 

Id. Turbo nautileus. In ditches. 

Plaiibrbis cristatus. Drapernaucuk 

14. Planorbis imbricatiis. Dvapeniaud. In ditches and 
pools. • 

16. Turbo cristatus. In ditches. 

Valvata sperorbis, Drapernaud. 

16. Valvata minnta. Drapernaud.* < 

Observation, — Of this, I have onW found two dead shells in 
the drifted sand, &c. on the Banks ot' the A\'on, 

17. Turbo laminatus, Leighwood. 

18. Turbo nigricans, Leighwood. 

19. Turbo Everetti (;nobis), on willow trees, near river banks. 
Spec. C/mr, A turretted,' fusiform, ventricosc striated, 

brown, opaque shell, with nine reversed volutions. Aperture 
with two teeth. • 

Observathu.--^} consider this a distinct speoi#, it having only 
nine voiutions^^ whereas T. nigricans has always twelve. 1 have 
named it after W. Everett, Esq. of London, a gentleman zealous 
in the study of British conchblogy. 

Obser, a, — Montagu the frequent occurrence oCtasl^ 

lamiu^atus and nigricans deprived of tlmir brown epidelmTs. 

I have suites of specimens of all the , three sp^dibs various 
stages of growth, which have a white epidermis, show no mark 
of being worn, and are evidently interesting, though rare 
varieties* - ^ ^ ^ , 

Obser, b. — As I frequently tnp;e sections of shells by gi^nding 
thejopi down to come at the details of int^wl formation, I 
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discovered, in the year 1814, the valve- like appendage which 
turbo laminatus and nigricans possess. When Dr. Leach visited 
me in 1816, I pointed it out to him, which he considered as a 
new and interesting discovery. The Doctor furnished me with 
several other, reversed sliells to facilitate my further researches 
on this peculiar organization, and informed me subsequently 
(when in Paris) that M. Drapernaud had noticed the valve-like 
a| 3 pen dage, and from it derived in part the character of his new 
genus (^lausilia. This information deteVred me at the time from 
further inquiry ; yet as I have subsequently found that M. Dra- 

S ernaud seems at a loss concerning the use of this valve ; and 
L Cuvier, in his'Regne Animal, voL ii. p. 409, states, de cette 
petite lame, on ignore I’usage dans Tanimal vivant ; I will here 
venture to add the opinion which I have myself been led to form 
on this subject. 

Independently of the various contrivances which Nature has 
resorted to for the protection of the otherwise easily vulnerable 
raolluscuj, it has taken peculiar care to guarli the apertures of 
many univalves from the intrusion of enemies. Hence the aper- 
tures are sometimes peculiarly contracted, and provided with 
numerous folds and teeth. Other molluscae have a calcareous 
operculum, .permanently affixed, which increases in thicknefe’s, 
and enlarges on a deprest^d spir^ plane, as the openi^ig of tlie 
shell extends with the sj/owth of the animal thus continually 
assimilating to its size, abd when the animal retreats, excluding 
it completely from all external intrusi^V^. Jn the clausilia, 
Na^re has combined the protection afforded by means of con- 
traction and folds, and also added an opercular appendage. 
The inhabitants of the Clausilia, when nearly full grown, 
secretes a thread-like^, elastte, calcareous filament, one of whose 
ends is affixed to the columella. This filament makes a half 
spiral turn round the colqmella insinuating between its folds. 
VVhen the animal finishes its shell, and completes the aperture, 
it secretes at the unattached end of the filament a spoon-shaped 
calcareous la^iina conforming at its margin to tlie contour of the 
aperture. The lamina is somewhat smaller than this, and its 
margin is rounded. Its adhesion to an elastic filament enables 
the animal to push it when it comes put of its shell against the 
columella, and the same elasticity closes it, on the inhabitant 
retreating, tlliis securing it from intruding enemies. Thus 
then this valve may be' comp 9 r*‘ud,to. a door provided wdth an 
The elasticity |u the ,mament may be restored to 
its frJl power fe sonie times immersingit in water, as 1 have ascer- 
tained in sectfcms made with a^v^iew to this ^llquirJ^ 

20. Turb(j,^uniperi. Op tm^untaia limestone Tocks. . 

21. Turbo muscorum. In moss. 

22. Turbo se;xdentatus. Xetglidown. 

OA»awi^/o«.---The above th^}$pecies belongto Drapemapd^a 
genus Pupa. ' s. * 
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23. Turbo caryehium. In moss. 

Auricula minima. Drapernaud* 

Cafychium myosotis. Ferussac. 

Ohsermium ^ — ^Why does M. Cuvier place this shell, whose 
animal lives in nioss, among those inhabiting freshwater ? 

24. Helix lapicida. Leighwood. 

25. Helix planorbis. In ditches. 

26. H^ix vortex. In dijiches. 

Plahorbis vortex. Dmpernaud. ^ 

27. Helix spirorbis. In ditches. 

28. Helix contorta. In ditches. 

Planorbis conlortus. Drapernaud. 

29. » Helix alba. In ditches. 

Planorbis hispidus. Drapernaud, 

30. Helix fontana. In ditc’\os. 

31. Helix paludosa. In moss. 

32. Helix ericetoruin. Clifton Down. 

33. Helix virgala? Infields. 

Olmrvalion . — The abundance o‘‘ thi>$ species in a field at 
Torkington, a few mouihs ago, occasiwUied the report, that it had 
rained snails ! , ^ * 

3? Helix cnpcrata. In dry situations. 

35. He% rulescens. In bodges, &Cv 

36. IJelix niteiivS. Under stones in mMst placets. 

37. Helix alliaria (a/oJ/s). • 

Spec, Char. An Aimbilicated, depressed, pellucid, shining 
horn-colon red shell, having no more than four volutions. 

Observation , — This species never arrives to the size of 
nitens, has one volution less, and is found under moss on old 
trees. Its inhabitant smells strongly 5f garlick. 

38. Helix ^ristallina, Muller Verm. * , 

Olmrvaiion , — Found near the roots* of grass, resembling the 

two former species ; but infinitely smaller. * = 

39. Helix cantiana. Near hedges. 

40. Helix hispida. Leighwodd. 

41. Helix radiata. On old trees. 

Helix rotundata. Drapernaud. , . 

42. Helix umbilicata. In diy rocky situatiotrsl 

43. Helix subrufescens {rmbu). In woods. 

Spec. Char, A suburabilioated, v^ry slightly carinated, 
irregularly striated^ slightly rais^, diaphanous shell? with; five 
volutions, and a somewteEtrdund twated.a^^ 

Obsfrvatifm,-^\ hzve found biii few iRdividaalsiJpfrl£» 

species, which differ frcmdfcH.rufescenftiufhe sheRbfemg thinner* 

rather corneous, and but ver;f sH^Hy c^inated. From H. hi&- 
pida, it differs in being only subuinbiiicated, and nOt Uispi^. 

44. Helix pomatia. RareatSj^pleton. 

45. Helix arhUatoTumv' fe \ 
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46. Helix nemoraife. In hedges, &c. 

47. Helix hoitensis^ In hedges, 8cc. 

Helix grisea. IMlwyii. ' ^ . 

Observation, — Of this, a more turreted variety occitp^ in some 
places. ' ' 

48. Helix lackhamensis. In woods. 

Bulimiis montanus. Drapernaud# 

49. Helix obsciua. In woods. 

JSulimus obsiSf^rtls/ "Drapernaud. ^ 

50. Helix lubrica. In moist places. 

Buliniufi lubricus. Drapernaud. 

51. Helix parustris. In pools. 

Limneus palustris. Drapernaud. 

62. Helix fossaria. In ditches. 

' Limneus minutus. Drapernaud. 

63. Helix fiuccinea. In moist places. 

Succinea amphibia. Drapernaud. 

54. Helix puiris. In ditches, &c, 

65. Helix tentaculata. In ditches. 

Cyclostoma inipurum . Drapernaud . 

66. Helix aui;icula. IntheFroom. 

Limneus auricularius, Drapernaud. 

57. Testacella JVlaugii.^. Soyvdrby. 

ObservaiioH. — Mr. Drummond, juu. wliile engaged at 

Messrs. Sweet’s and M?ller’s Nursery, informed me, in 1816, of 
the occurrence of a lirnax m their gronijds, with a minute shell 
at its tail. This proved to be a testacella, and has been lately 
described by Mr. G, B. Sowerby as a. new species in his recent 
publication on the Genera of .Recent and Fossil Shells. It pro- 
bably was introduced into Vshat Nursery with foreign plants, but 
I>ropagates now freeiy in the open ground ; bears the winter, and 
increases much in rich soil; so that it can no longer be consi- 
dered as an alien.^- I have sent from time to time a great many 
specimens to my scientific friends,; so that I believe they are 
Aow pretty much distributed, and in the collections of rnahy 
British conchologists. The animal lives on earth worms, which 
it draws in, •vtith its proboscis-like mouth, entire ; ,and if taken 
hold of, when ^ thus gorged, disgorges it immediately. The 
earth w^orms frecpiehtly swalldw the young testacella, and we 
may sometimes meet the shells in their intestines. The testa- 
cella lays but few eggs ; these are ovate, andjif placed 'on the 
. burst like a |oap-bhhble, dispersing in minute 

fragmeufe; ^ ^ 

58. NeritiS^uviatilis. In pools near the Avon. 

59. Pate||a lacMStris. In, pools and ditches, 

Ancyldi lacustris. Drapernaud. 

60* Patella oblonga. , . tne river Froom. 

Aifacylus fluviatlis- Hritpeifiiaud. ' ,,, 
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1 cannot close this list without Inentioning an undeSCribed 
helix found by me in 1817 on the boards that line a pine (bro- 
inelia)bed. 

, Helix Goodallii (nobis). 

Spec, Char. A subperforated, turretted, pellucid, pale 
corneous, or almost white shell, having from six to seven voIii»» 
tions, ^nd an ovate aperture. 

Observation , — The inhtiljitant a lin"ia^: of w green-yejlovvish 
colour, which is Irausmitted through the shell, and gives it that 
tinge when found with the animal in it. On account of the pine 
bed being frequently disturbed, full grown spedmens are rare, 
and I possess but few that show seven volutions, the major part 
haviifg from four to five. W hen full gro wn, one-third of an inch, 
or rather more, long. I have sent specimens of it (as a new 
bulipaus to wliich modern genus belongs) to the Linnean 
Society, Mr, Sowerby, Dr. Goodall, and several other gentlemen. 
I have named it after Dr. Goodal), the Provost of Eaton, so well 
Icnown as a conchologist, and who had the goodness to commu- 
nicate it to Baron de Perrusac, at uis," now' engaged in pub- 
lishing a splendid work on Land and Freshwater Molluscm. 


,^,ARTIt%E X. 

Remarks on Mr, Moyle's Observations on the Tempemture of 
Mines in Corrmall,'' By R». W. Fox, Esq. 

(To the Editor of the Annals of Philoso])hy,) 

ESTEEMED VrIENI), • ^ Aptil 20,182^, 

In 1819 and the two following years, I made some communi- 
cations to the Cprnw'all Geological Society on the temperature 
of several mines in this county, to which subject fny attention 
had been directed in 1816, and some of the results noticed 
therein had been obtained in that year. 

A friend of mine, who had assisted me. in my ijnqiuries, being 
about to visit France, I communicated to. him the substance of 
my papers wdtb .a view of obtaining information respecting the 
temperature of the mines in that country ; and throug|^#AljijS^ 
channel, some oi:' the facts mentioned in them vyere. 
ioto the Anuales^de Chimie et de Pljysique, , ‘ . 

I observe that the last nqmfef ot the Annals ^/Philosophic 
contains' a letter from M. P. SSpyle. alleging, “ tfeit eitlier I 
have drawn false conclusions on this sulyect, or that the temper-, 
atures have not been taken in m|iniier.*V‘ 

, As; the second voluthe" of me^'Transiictions, of the Cornwall 
Geological Society, in which, I understand, my commumcations 



3i82 Mr. F03 c"s J^mtrks on Mr. Moyle's Ohaermiions £Ma y . ; 

are to be inserted,' is i\ow in the press, I shall at present refrain 
from entering into a detail of the facts which they contain, 
must, however, oh^rve, that my conclusions have been drawn 
not only from the temperature of the veins, but . from that of 
cross levels at a considerable distance from tliein, and of ^ose 
pails of the mines which were least affected by currents of air, 
and in which there were few or no workmen ; and although 1 
am well aware that many adventitious, and indeed opposite, 
causes operate in nrinesi which render it difficult to obtain satis- 
factory data as to the true temperature of the earth at equal 
depths, 1 think it will appear, when the above-mentioned volume 
is published, that due precautions have not been neglected to 
prevent their effects as much as seemed practicable* 

The temperature at different deptlis and stations in 13 mines, 
which varied from '540 to 1430 feet in depth, and a\'eraged above 
800 feet (being all those from which T have received any infor- 
mation) is given in the communications to which I have referred ; 
and not one instance has occurred in the CQiirse of my inquiries in 
'which the temperature was not greater in the deepest part of the 
mine than near the surface ; and in. most cases, it increased in 
proportion td the depth. This remark applies wliether the tem- 
perature of the air, of the solid ground, or of the jets of wate^, as 
they flowed into, the nip^e, w,ere taken; yet commogly, a very 
small proportion of the/workmen in deep mines are eniployed in 
the lowest galleries. 

1 think tb^e following facts are sufficietiUo prove, that tlie heat, 
in. some mines at least, must be attributed to some other cause 
than the presence of the workmen, &c. An opportunity occurred 
some time ago at Treskerby Mine, which is 840 feet deep, to 
ascertain the temperature ^hfter the workmen had been absent 
for two successive days ; when it mxs found that no diminution 
of heat had taken place, during that time ; bat that both the 
water (which flovt^ed copiously into the bottom of the mine) and 
the air continued at 76°, 

At the epd of the deepest gallery in Dolcoalh Mine, 230 
fathoms, or 1380 feet, under the surface, a thermometer four feel 
long was inserted to the depUi of three feet in the grpitncl, and 
was closed round with earth. In this situation, it W'AS left more 
than eight month^s, during which .time no workmen were 
employed near it ; it Was frequently examined, and it denoted a 
con^nt temperature of 75® or 75^®, except when the water 
to the machinery gamed on the pumps, and filled 
th^‘ gaHefy,: which occurred more than once for some weeks 
together. Iramedia^tely after the water had been dtavm out^the 
mercury w% found to have men°to 76® ot 77®; but in a few 
days, it resumed its previous .station of 75^-® 

An increase of temperature was also produced in the United 
Min^ in the two deepest galleries,. 1140 and 1200 feet under 
the surfece, m consequence of an influx: of water for a few d^ys ; 
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in the former, it was 87-5°, and in the latter 88®, which is by 
much the highest temperature 1 have heard of in any of the 
mines of this ‘county. 

For a statement of the other facts I have collected, and also 
of the temperature of cross galleries, I must beg to refer to the 
Transactions of the Cornwall Geological Society ; but I may 
remark, that the latter were generally a few degrees under Iho 
tempbr'ature of the gall(?ries in the direction of the metailic veins 
at the same level ; and this small cMcreiice docs not appear 
extraordinary, when it is corv^iderec* that independently of the 
latter being sometimes more afiectcd by extraneous causes, the 
veins afford an easier passage to the water anci vapour, than tho 
mcwc compact ground in which they are enclosed. 

As far as my inquiries have gone, I consider the ratio of the 
increase of temperature m.iy fairr be estimated at about one 
degree Ibi- every GO or 7 J feet in pth. 

M. P. Moyle states, that he found a ' gallery in Huel 
Unity, 150 fathouis deep, of the temperature ot 65® ; tliis being 
12® above the me;ui teraperature ^ our climate, tekiag it at 
as 1 have done (whiclt is, I believe, rather loo high than too low 
an estimate)), nearly approximates to the i,J.io,oWn crease before 
iTTcutioued 

hi thf^case of Huel TrevenIbiiTm Mine, he describes the iern- 
perature of the water to have bcon lol^u* than that of the atmo- 
sphere; but as he do^s not say wi>ut Ihe temperature of either 
was, no inference, can IV drawn from this case. And 

here I may remark, that in Tincroft, and Cook's Kitclien Mines, 
which had been for a long period partly full of water, the tem- 
perature was found to increase cithsiderably in descending, 
although in a less ratio than in otlif r mines which were not so 
circumstanced ; and this I attribute to the influence of evapora- 
tion, and the accumulation of colder, water from the surface. 

Hue! Trumpet Tin Mine appears to preseiTfc the only exception 
which M. P. Moylehas specitied* Not having visited the mine, 1 
am ignorant of the circumstances of the case ; ^ud whether it 
be a copious stream from tbe vein, or only some water accumu- 
lated by dropping from sup^ior strata, which* is reported ip 
have been at 61®, we are not informed: if, however, it be an 
exception, let not the cold stream of HuelTrumpet be a stronger 
argument on one side of the question, than the hot spring of Ice- 
land is admitted to be on the other. 
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' Article XI. 

An Answer to Mr. Murray's Reply.'' By B; M.* 

(To the Editpi’ of the Annals of Philosophy.) 

SIR, 

Mr. Murray is^of ophiioii that it is neither expedient nor 
profitable to exchange thrusts with a shadow/^ I admit the 
propriety of this as a general rule, trusting you will for once 
allow me to vioiate it by replying to Mr. Murray. 

This gentleman informs us, that the experiments which I have 
already asserted and maintain to be fallacious, comprise only 
a very few selected fivun a very many on the subject in question, 
ano’ fee drew his inferences from the combined aggregate, and 
not from individual or insulated phtenomena/^ 

The only meaning which I can discover in this passage is^ 
that although a part of a number of experiments may be inaccu- 
rate, yet as they are accompanied by others, which may be 
equally fallacious, inferences may be fairly deduced from the 
wmole. ^ 

Mr. Murray has recomm^^nded magnetized steel filingjp.in cases 
of poisoning by corrosivo^sublimate, on the supposition that they 
are more efficacious than those which are unmagnetized. This 
idea is grouni^d on the assumption that'^^^imagnetized steel is 
incapable of efiecting the decomposition of the muriate of mer- 
cury. J have shown this idea to be incorrect, and quoted 
various authorities and experiments to prove that steel is 
capable of decomposing muriate of mercury without being mag- 
netized. 

flow has Mr. Miuray answered this objection?' Why, by stat- 
ing that he was not ignorant of the action of muriate of mer- 
cury or nitrate of silver on steel w^hich B. Mi had presumed to 
suppose.' ’ 

r will repeat* the grounds on which I rested my opinion 
of Mr. Murray's ignorance of these fafets. I allow they are not 
good, but they are his own experiments. He that a 
solution of permuriate of mercury w’^as by the miagnet soon 
reduced into running mercury.” Mr. Murray does not indeed 
b ercsety that common steel is incapable of producing this effect, 
supposes it by staling that he employed a 
maghet. * " . 

With respect to the actioif' of steel upon ni#^te of ^ver, the 
evidence as ;Sb Mr. ^urray^s knowledge of ifee subject is com^ 
plete. He states that fine IJutch steel wiye was selected, 
and proved to be nOh-magnetlc. It was thro^vh into hitiate of 

♦ Sefir 47tH&k pwscat volvoue, p. 41 and 181 . . 
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silver, where it remained for 14 hours without being affected. 
Part of this was made the connecting wire between the north 
and south poles of two bar magnets, when it became speedily 
plumed wim crystals of silver.” 

JSFow Pdb assert that if Mr. Murray believed in the accuracy 
of his own experiments, he was totally ignorant of the action 
steel upon nitrate of silver ; for in this experiment he has stated, 
and attempted to prove,, that no actioi; lakes place. The expe- 
riment is indeed fallacious, but thenji pVove^ven more than Mix 
Murray ignorance of the facta with which he* asserts that he 
was acquainted. ^ 

I had intended to offer a few more observations upon some 
parts of Mr. .Murray’s reply which 1 understand, and quoted 
others that I do not comprehend ; but, 1 think, I have done 
enough. In, parting with him, \ \'.’o.uld advise him in future,, 
should his experiments excite any further notice, not to enjploy,. 
in his reply, such terms as “rude ” »and ungentlemanly ; ” 
they are harmless, ^except to the reputation of him who uses them. 

I am. Sir, yemr bedient servant 

B.M. 


'‘AnTICIiE Xll^ ‘ 

" ,1 ^ 

Remarks on the hijisdi^e of Moisture in mofli/t/irig the Specific 
Gravity of Gases. By James Apjohni, MB. 

(To the Editor of the AnnaM of Philosophy. ) 

SIJGt, J Zyinil^ College* Duilotf jiprilSX)-, iSS^. 

Ufx)n reading (in the number of ti^e Amtah for this month),' 
X)r. Thomson’s. Observations on the Specific Gravities of the 
Gases as modified by Moisture,' it at first struck me that, some 
mistake had been committed in attributing to steanctat 21 2° only 
the specific gr9,vity ol Into this opinion I had been led 

by recoHecting that Dr. fJif, in Jijs Dictionary of (^emistry, had 
stated it so 'migh as , *625. A', ^closer examination, however, 

proved that the .speoific. gravitjji: given it by Djr. Ure was too 
great, and indici?ited.' .as .jroe probable ^pree of the error, the 
assumption of afr;at ..24§f .as.the Cii^parisdn. Dr. Thom- 

son has not overlooked thB^'circuQistarH)^ Jn his.papg;, 
modefif estimating the effect ofmoisture on the deti8itie)J;ofMie 
gases appears to me altogether ificowecL The .principle of the 
method adopted by 25r. iSe fht ^ samssputpose; ja^oe, but his 
number. Ihr steam being too hi^^mis revolts are ^totieous. As < 
this is a snhject .cff aome: jmportim^e,. be Reused 

for ontering a little into detail. It .has;' been shb'^n.by ^ltem- 
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and Gay-Lnssaci that will represent the volume which any 

given bulk of dry gjis, as ‘jr, Assumes, when saturated with steam 
whofee elasticity isjr;i p representing the atmospheti^ pressure at 
the time, ket the increased volume equal v, and we shall J^ve 

a; = ,u X ^ and the expansion produced by the steam 


= u — u X - — 4.®= v 'x The ratio, therefore, of the dry 
gas to the expansion produced in it by the moisture is that of 
: 1. Di\ Thomson, through some oversightj considers this 
as the ratio ih vplume of the dry gas to the steam with wHich it 
is saturatedi whereas tlie true ratio of these is that of - — - : 3 , 

inasmuch as a given volume of gas at any temperature saturated 
with moisture contains as much steam as' coul^d exist at that 
temperature in a vacuum of equal capacity. The following, 
therelbre, is the true expression for the specific gravity of a gas 


saturated witlMnoisture. Calling it j/, y rs= ^ 

and h denoting the respective specific gravities of' the dry gas, 
and of steam whoso (j'asticity is/. The follo\ung 'tabic, con- 
structed from this fori/hda, exhibits the specific gravities of some 
of the principal gases wlien saturated moisture at the tem- 
perature ot'oO®, In calculating 6, the specific gravity of steam 
at 60°, I have used Mr. Dalton’s table of elasticities. 


■ Gas, Sp. gt, of dr)'. Sp. gr. of moist. 

Air. . . 1-OQOO 0-9907 

Oxygen Mill 1-0998 

Nitrogen; «t . . 0-9722 0-9634 

Chlorine 2-5000 ...... 2-4644 

Hydrogen 0-0694 ...... 0-0761 


The expression ^ven above may easily be made to assume the 
form of y i= a + 1. Thenv by substituting for b its 


valne, whwjli is -472 x we shall have y, is a — *472 x 

^.^i- '^ om which it appears, that tl^, specific, gravity of the moist 

gas leAs, or greater than that of the dry, accofdiug As 

the specifiilpgmyitJroF thesirygas is equal ^^sreath', or fmJhan 
‘472, theai^cifiegravity'of s^m-'at 212'’. Thiste^ldtis -wq^ 
recollecting, as by- it *the''^hj®ot of moisture, S® modifying 
ga^ous specific ^vity, ssidivested of all^eirpleaatyi Thds by 
itwpjear^y^hat of ]&e,perihaaent gases 
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, #}iose density, at least at all ordinary temperatures,! can be 
increased by moisture, as it is tlreioply one whose specific gravity 
IS less than *4*?^. Ihe densities' of all 'the rest arc diminished 
by moistiira, and that, the more as we descend in the scale of 
temperature ; for as we descend, their specific gravities increase, ’ 
and of course the differences between them and the constant 
quantify *472. As an inference also from (his result," f may 
remailtj ' that the rule so ftmch insisted nipon, of taking the spe- 
cific gravities of the gases at a low temperature, is so fin- from 
being general, as to hpply to* hydrogen alone. In order to 
determine the specific gravity, of avgas', it is only’necessaiy, as is 
■well known, to take the weights of equal bulks of it and atmo- 
spheric air at the same temperature, the lbimer divided by the 
latter, giving the specific g-ivity r'fpfirecl. Air, however, is 
always unpregnated with • acre or le ■, moisture, and the other 
gases, as usually collected, are saturated tvith it. Unles.s, there- 
fore, they be, previous to weighing, tliovooghly dried, the result- 
ing number must be inaccurate. |>i 'llioaison’s mu'ie of reduc- 
ing the error, winch consists in satuiating the gas and air before 
weighing them, :s valmtble ibr jdl the gases be^ hydrogen. In 
IfciNcase, the error wbuld'be thus rncrea.sed instead oftliminisheJ. 
The following mode of eliminating the error is perfect, and suffi- 
ciently sinTpie. Let the given gas -and the air be both saturated 
■M'ith moisture. Then if W = weight, o5| moist air, and W' = 
■weight of moist gas,'^|^=: capacity of the, flask in cubic inches, 
and 0 — specific gravity of steam at the common temperature 

of the gas and air, - ^y £;"^ will expiyss the specific gravity of 

the gas in its dry stale ; ‘fiOS be — Weight in grains of a volume 
of steam who‘'e magnitude = c, and specific'gravity = b. The 
rationale is obvioas. . 


Article XIII. 

Anai^yses of Books, 

The Use of the JBlotopipe in Chernieal Analysis, and the Eocamhia- 
iion of Minertth. By S.'J. Berralius, Member of the Academy 
of Sciences atStUcknolm, &c. Translated from the Freas^oP’ 
M. Bresnel, by .1, G. Children, FRS. L. & E. FLS. JSGS. tStc. 
With a Sketch of Berzelius’s Sypten* of Mineralbg^ ; a Synop- 
tical Ta^lc of the principal Ghafja,cters of the Pidyi’i^rtfis and 
Metallic Oxides of ore the Bhmpipe, and numemuh Soles and, 
Additions, by the TreetuhUor. .. .Ihadcn, iS^|2, , , 

We have gfeat satisfaction in ahfaouricfeg the appeafabde of 
this translation of Berzelius’s work on the jESlv'^pipe. When the 

2.d-3 ■' 



388 \ of .-[MAy> 

number of minerals almost daily increasing, and wlien ev^ 
discoverer of a new Icjoality is giving- a fresb name to a minel'tf 
which to him may be ne^,^ although others may be w^ll 
acquainted ^ith it, a work, like the present, must be deemed bf. 
great importence, as enabling mineralogists to decide upon, the 
mature of a specimen , without iiaving recourse to a tedious, ktxd 
frequently uiitsuccessful, analysis. 

No person could be s« Reeled from among the numerous philo- 
sophers of which ^ the present day has to boast, who better 
calculated than Berzelius for the task which- he has undertaken. 
We fully concur in the statement of the translator, that the 
name of Berzelius, ,as a skilful and patient experimenter, stands 
almost unrivalled and that the present essay, although occa- 
sionally obscured and perplexed by his peculiar hypotlietical 
notions, “ amply vindicates his claim to tne high reputation he 
has acquired.^’ 

The use of the blowpipe cannot be more clearly or better 
described than in the author^s introduction. * In the analysis 
of inorganic substances, the Use of the blowpipe,'’ he observes, 

is indispen^sable. By means of this instrument, we can subject 
portions of matter, ’too small to be weiglied, to all tlie trials 
necessary to demonstrate their nature, and it frequently even 
detects the, presence of .substances not sought for npv expected 
ill the body under exapiination. The facility that it affords for 
discovering the consfituCnt parts of metallic fossils, renders it 
cqiially indi^>ensable for the miner, whos« common processes are 
sometimes, singulariy disturbed by the occurrence of foreign 
substances in the minerals he operates on, and whose nature, for 
want of dine or skill, he' can but seldom ascertain by sufficiently 
elaborate and delicate chemical experiments, but which tlie ready 
and convenient use of the blowpipe enables him to develope in a 
few seconds. Tp the miaeralogist, this instrument is absolutely 
' necessary, as his only resource for immediately ascertaining if 
the^inference he draws from external characters, such as form, 
cofour, hardness, be legitimate.” 

With respect iq his work, Bei'zeliiis remarks', that it is a 
system of chemical experiments, ffiade in the dry way, as it 
used to be called^ and almost always on a microscopic scale, but 
which presents us in an iiistairt vrith a decisive result.” He 
has cvideiitly been at great pains in selecting the specimens upon 
^w3] ^ich he <merated, having been supplied with them by Haiiy, 
B^mrhon, Gillet de Laumont, Brohgmart, Brochant, and other 
^ames Vell-khown to mineralogists of eveiy country. • ** 

In his ^^^istorical sketdh^ of the blowp^e, Berzelius refers 
to he assur^ lis, Ittainedjtp such a* degree of 

skill in its use, that he cbiild detect the pi^Sence of substances 
in k body/j jhy had escaped the^miost careful 

analyses, qqnduc^ in the "moist Thus,” s&ys Berzelius, 

wlien T^eberg jasKed ' opinion respi^dting the oxide .of 
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columbium, then recently discovered, and of which ho sent liim 
a small, specimen, Gahu nnmediatjBly found that it contained tin, 
although that metal does not exceed KlOOth of the weight of 
the mineral.” To this he adds, that long before the question 
Vt^as started, whether the ashes of. vegetables contain copper, 
^^1 have seen him many times extract, with the blowpipe, from a 
quarter of a sheet of burnt paper, distinct particles of metallfc 
copper*” 

These facts are worthy of particular notice, and they oiler 
great encouragement to those who have hitherto neglected Uie 
use of the blowpipe, or have rejected it as difficult, to renew their 
attempt. • 

The parts of which the book, or rather tlie translation, con- 
sists, are : The translator's dedication to Sir H. flavy ; — his 
preface and a note to the rcad:t;r, ex]‘inining and rectifying' some 
mistakes, induced by Ber .elius^s hypolJietical notions "of combi- 
iiatioii, and his attempt to reconcile the theory of volumes with 
the atomic or corpusculnr theory. We have then a sketch of 
'Berzelius's mineralogical arrangenvnt by the traiW^aUir. I'his 
is followed by the aoJbor^s introuacdon, and the remainder,, 
constituting of course the greater part of tli. worb, is axTangod 
'■(IiJidev the following* heads : description of the l}l<»wpipe, includ- 
ing the flask, flame, tod bupr^prt; the reagents, and their use^ > 
ibltovy ; aiiicl of these a v4-»:y complete account is given. We have 
then tlie pyrognostic characters of th|! alkalijss, earths, and 
liietallic oxides,, detailed : these are* followed by the characters 
of minerals; and the iivork concludes witli an account of the 
phceiiomena developed by urinary calculi before the blowpipe. 

It is to be observed that Mr. Ghikhren lias introduced a very 
tisefisl Synoptical Table of the principal characters of tlie pure, 
earths and in^^^tallic oxides before the blowpi]^e. 

It may not, perhaps, be uninteresting to the reader, to have an 
example ol' the mode in which mineral bodies^are treated in this 
work : we give at hazard : 

Phosphate of iron in bluish transparent crystals, from St. x\gne&\ 
in Cornwall. * 

“-dVm/c, in the matrass^ gives agreat deal of wat®r,intumesceSj^ 
and becomes sprinkled' with grey and red spots. 

On charcoal j intumesces, reddens by the lieat^ tod then very 
readily fuses intif a steel-coloured globule, with a metallic lustre* 
With horax.jaiidsalt of pAospAw/rs, behaves like oxide of iron* 
Withsoda^ bn charcoal, in tlie reducing flame gives 
iroii,*vhich are attractable by thel^nagnfet. On platirffifail, tkiere 
is no indication of mangmiese. 

mssolyea^j^dily, and by j^ny^addition of 
metallic iron, in the manner detailed at’ p* 129, Ogives a fused 
regulue of phosphuret of iron. ^ " 

AjH the varieties of, phosphate of iron that T haye'had an 
opportunity of examining^ behate Sn thotsame ^ 
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The miuilicr ofrcagonts in not very groat, and they are easily 
procnjod in a slate of piuity : they aie caihoniitc of soda, borax, 
fttalt of plKisphorus, imparod by dis«oU'iiig togctlier J6* parts of 
niiiiiate of ninrivniia and 100 parts of crystallized phosphate of 
soda, and ciysiallizing the solution ; vitriii(*d lioracic acid, nitre, 
gyj>fium* fiiuir si>ar, solutjou of nitrate of cobalt, tin, iron, bone 
Ukhc^y silica, und oxide of copper. 

Throe plates accompany lliis woik ; two represent the instru- 
ments rccoiniucndcd 1)V t^ie author, and wliicli may be]>rocmed 
cither at Messrs. Khights’, in Foster-lune, or Mr. NewinauN, in 
Lisie-stn'ct. I’ho other plate introduced by the transintoi% 
re]>ios(Hitiug Ih'ookc’s, or Newman’s blowjupe, an account of 
winch lias been very properly introduced, although, we tliink, 
it is a very powerful rather than a very useful instrument. ‘ 

Our observations hav<* been lutheito nearly confiiu'd to the 
original v^ork ; but woshould doevim that injustice r\ithout notic- 
ing tlic share whicli tJie translator ha‘' had in forwurdiug and 
ciucidatingtluM icvvs(»f his author. Mr.(Jhi!drt^iistoo well known 
to lequire any encoiuiain from us for tlu^ zeal which he has ma- 
nifested in every thingvelatinglo chemical science. His acipialnt- 
srLnc(‘ with the.blowpijie has already Ijeenevlnbited in Instranfela- 
1iouorthefouith*\oluincofThenaid'b Chemistry ; but botli on tli*'* 
4md the present occasion, we niiist consider him rather a'* the 
illustrator thou the more transhfoor, • 

lu our opinion, he has must propcily rejected Berzelius’s sigiui 
und forumhe; and comucted us tluy an with their author’s 
peculiar views of atomic composition,’ wetlnnk. with Mr. Chil- 
dren, that they are rather calculated to jierplox than lucditate 
our jirogiess.” That tlie* reader, however, may not Irise the 
infonmition they are intend^*d to convey, Mr. f’hddren has sub- 
j<nm‘d in notes, the compounds they respectively indicate in 
Vuuunou language. The least useful part of.tbe translatoi’s 
lal>ourhas, we thivk, beeft the introduction of a s^ketch of l>cr- 
zeli us’h mineralog ical arrangement. It will, how ever, probably have 
its ns(' by dcterimg others from hastily following him in similar 
aitmnpts, \^'ho, tor examjilo, is likely (in this country at least) 
h. ile.scnhe a garnet as VibhUicafe qf ’piofotfde of Iro/iysi/fccdc of 
jtroioJi ide of nod sUtcalc of iilumim / 

Notwitlistandiug this last remark^ we beg most earnestly to 
recommend the work to our readers ; and to offer both to the 
author and translator our best tlianks for the benefit wbi<*b they 
b^ye bestowed both on cbomicid and mineralogical science. 
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AmcLE^lV- 

Proceedings of Philosophiml Societies, 

KOYAL sqCTETY. ; 

March 28. — On the Anatomy of Whales. By W, Scorcsby, 
Esq. ^ 

Apyil IS . — On the Changes that luwe tiken Place iu the 
Declination of ‘gome of the principal Fixed Stars. * Bv John 
Pond, Esq. , . ' 

Extract of a Better from CapL Sabine to tlie President. 

Sdme Obser^tions on the Bnffy Coat of the “Blood. 

April 25. — On the Nerves. By Charles Beil, Esq. 


Article TV. 

'*(:iENTIV!C INTHLLtGEN ’K, A.Ni) NOTfCKS 'OF SUB.'JECTS 
CONJSECTEX) ^'ITII SCIENCK. 

I, Arrox0 Root. 

Indian arrow root grows wild in every ^^art of, the island of St. 
Michael, At present^ it is almost entirely neglected by the natives, 
but some of the foreign families prepare small quantities of it for their 
private use. The root in its natural state is extremely acrid to the 
taste, and if chewed, produces aprofuse sativation ; when applied to the 
skin for some time, it produces heatj redifndss, and pain. The prepa- 
ration consists in separating the fecnla by careful ftnd repeated washings 
after the root has been grated ; but the effects })roducetl by handling 
the rootj are so unpleasant, that persons Am with^difficulty be hired to 
conduct the necessary operations.*— (Dr. Webster’s Description of the 
Island of St, Michael.) . 

IL Seeds of. the Croton Tigliim. 

It appears, from the ^perimente of Dr. Nimmo, tfiat these seeds 
which yield the very acti^ oil of croton, lately introduced as a pur- 
gative, consist of, ' „ 

Acrid matter soluble fe alcohol • .... 27'’5 

Fixed oil soluble in oil of turpentine. 

Farinaceous matter insqjuble in both, 40 . 

• Ito'O 

Digesting sulphuric ether lipon^-IOO farts of the bmsed seeds, 
throwing the, whole upon a filter, covering it closely during the pro- 
cess of filtration^ and washing the jresidnum with , a sufficient quantity 
of ether, it was found to weigh,4|^ part6^.60 haidng beeiadiisolvett. 
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By this process, from 300 grains of the seeds, from which, if J02 
grains are (Icductcd for the shells, there arc left 198 grains of the 
kernels, there were obtained upwards of two drams, by measure, of 
an oil which possessed all the qualities, as to taste and medicinal 
efficacy, which the purchased oil cohtained. — (Journal of Science, 
Literature, and the vA.rtb.) 

JIL Specijic Gravities, 

The following specific (travities have been taken M.M. Roger 
and Durnas, with grcai accuracy* 


t viraviiiy* 

Ice,, 

Silica ^?*650 

Boracic acid * 1 *830 

Arsenioi > acid , 5'698 

Prolo\ide of cojiper * . . . . 19 

Oxide of bismuth 8*4 19 

Oxide of lead 8*010 

J\roxidc of mercury M *29 

Caustic lime * 3*08 

Carbonate of lime 9*717 

Anhydrous sulphate of lime , . , . 9*9l50 

(.>3 d sulphate of lime, . . . 9*399 

Alumina 1 900 

Nepheline ^ . 1 3 970 

Sulphur 9 080 


(Edin* Phil Journal ) 

1 

IV. Kffecl of llvai ov the lolouriiig M alter of the Jluhf, 

In Ksuhjpcliiig rubies to high degrees of heat, Dr. Brewster <ih- 
served a vei}^ singular efllotA produced during their cooling At a 
high ten jperulure the red ru^iV becomes green: as the cooling ad« 
vanccs, this groeu tint gradually fades, and becomes brown, and ilu 
redness of this brown tuU gradually increases till the miner, il has ii- 
cov(»red its piimitn ' brillia'nt red colour. A green ruby sufliTed no 
change from lu at ; and a I)luish preen sapphire became much paler iit 
a high heal, but resumed its origmal colour by cooling. — (Edin. Phil. 
Journal.} ^ 

r V. Larj^e Iluwan Cak ulus. 

The Reverend J. Cnmming, Professor of Chemistr}^, at Cambridge, 
has lately given an account to the Philosophical Society, of a calcu- 
lus in the })o&sObsion of Trinity College, which weighs 39 ounces ; 
its specific gravity is 1*756, aud it measures 154 inches in ciicum- 
lereuee. Its nucleus is lithic ; to this succeeds a considerable portion 
of the o^caKvte of lime variety, followed by layers of the triple crys- 
tals, covered by a thick coating of lithic, which is occasionally broken 
by SI layer of the triple cr 3 retals, and the external surface is priuci-* 
pally colnposed of the fusmle calculus. Professor Cumming notices 
also a calculus composed of vegetable matter and tlie phosphates 
found in the intestines of a hoisc, wliich weighs G4 ounces, and 
measures 37 inches in ciicumference. 
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VI. Arheniuretled llydrmj^en Gas, 

M, Scrrulas proposes the following molhod of preparing this gas. 
A mixture is to he made of two parts of antimony, t^^o parts of bi- 
tartrato of potash, and one part of ai seuiouh acid, tliey are to he 
well triturated together in a mortar, and heated strongly for two hours 
in a close crucible. The alloy which results, when in contact with 
water, produces hydrogen gas, saturated wdtli arsenic, and it may*be 
preserved for any length, of time in closj^ vessels: to obtain the gas, 
about 150 grains, reduced (o coarse »>owtlcr„ are to be j)ut quit kly 
under ajar filled with water, and^ invertoxl in a glass basin coutainiug 
water. Many cubic inches of arscniurciteo hydrogen gas will be ob- 
tained in a few mirutes. — (Journal do Vhysit[ue.) * 

• VII. Analysis o/ Itoois t\f Black IlciM)ou\ 

JVT. M. Feneulle and Capron have lately analysed the roots of 
black hellebore. The products whie^ iioy obtained were : — 1. A \o- 
latilc oil; ii. A fatty matter; A ro in on s matter ; 4*. Wax; h. A 
volatile acid; (j. A bitter principle ; 7 Afuciis; S. Alumina: 9. Gal- 
latc of potasli, and acidulous gjilJatc of hme; 10. A salt, witli au 
tiuimoniacal base. 

VTII. Heavy Spa), 

^ Siromeyer bus published an analysis of tlu iieavv spar of Nuffieltl^ 
in Smrt\, fiom w'liich it appears, tlmt it contams no sulphate of 
K^TfcOntiaiii and further, that the ‘i^oport ions of the earth and acid aro 
iK'arly the same as in the artitic! d sulphate of barytes. TIiU latter 
fact, Stron I eyer remarks, is of inipoi<^nM.H|, from its showing that the 
natuial combinations of bodi(‘s are eon^iiluted according to the sanio 
fiA( d proportions as fliosc which aic formed artifiejally.— (Edui 
Journal.) 

It has purely been long known that, the composition of avllticial 
.sulphates, cjibonates*, Ike, is similar toyhc natural— AV. 

IX. Slide of Alpnach* 

M. ilnpp, a *&kilful engineei, of V/irlemberg, constructed some 
jears ago a s)idi‘for the jmrpose of conveying ffr tices from the forest 
of Mont Pilale, near Lucerne, into the lake ol that name. The 
distance which they had to bo conveyed is about 1?6,0(K> fi'Ct. The 
medium height of the forest is about 25(>0 feet. *|^rhe horizonUd 
distance, wdien reduced to English measure, i.c about»eight miles, 'fhe 
declivity is one foot in 17*68; the medium angle of elevation 
3'^ IV This declivity, though so moderate on^ tlie w*ln>ic, is in 
many places very rapid ; at the beginning of the inclination it is about 
om'-fourlh of a right angle, or about 22'=' in many x>l'aces it is 20^, 
but no where greater than 22° fStf. 

Along this line the trees descend, in a sort of trolifih, built in a 
ciadle form, and extending from the forest to the edge of tliT* lake, 
'rhree trees squared and laid side by side Ibrm the bottom of the 
trough » the tree in the middle having its surface hollowed, so that a 
rill of water, received foini distance to distance over the side of the 
trough, may be conveyed alon^ tlie^ bottom and preserve it moist. 
The trees which descend by tins ctnveyance are spruce firs, v(,;ry 
straight, and of great size. All their b«anches are lopped off ; they 
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are stripped of tlie bark, and the surf 4 ce made, of course, "toterably 
smooth. The tree is launched the root foremost into the steep 
part of the trough, and ih a fev^fseconds -acquires feuch aYelocity as 
enables it to reach tl^dake in the. short -space of six itoinutes. The^ 
late professor Playfak, from whose works ijiis notice is taken, saw 
five trees come down; the greatest , of them vas a spruce fir a hun-' 
drcd feet long, four feet in diatneter at the lower end, and one foot 
at the tipper. The slide crosses in. its > way three grea4J. ravines, 
one at the height of 64? feet, another at thq. height- of 103, and the 
third, where it goes alpng the face of a rock, at that of 157;; in two 
places it is conveyed underground. . , 

X. Preparation ofSulpkuret Mercury, 

Dr. Taddei recommends the following process for the preparation of 
this substance, as being one which efects the combination immediatciy, 
and in a more perfect iuauiaer thamthat generally employed. Put one 
part of sulphuret of potash into a mortar, with three or four parts of 
mercury; triturate together, adding:a little water by degrees, until the 
whole is reduced to a lioitiageneous black paste ; then add flowers of 
sulphur, in equal cjuantity to the niercury employed, and mix the 
whole by a short trituration.' Then wash the sulphuret with repeated 
portions of water till all the alcaline sulphuret is removed* The sul- 
phuret tlius prepared is not of the black colour of that obtained by 
simple .trituration. ^Dr. Taddei says^ that the addition of a little suh 
l^uret of potash to the mixture of sulphur and mercury, does not 
tender a long trituration unnecessary, hut tliat, proceeding 'as above, 
the substance is preparcdinstantly.— (Giornale di Fisica, v. iv, p. 12.) 


Akticle XVI. 

NEW SCIENTIFIC BOOKS 

JUST PUBEJ^BJESD. 

The Use of theBlowpipe, in Chemical Analyses, and in the Exami- 
nation, of Minerals, By J. J. Berzelius, Member of the Academy of 
Stockholm, &c. “fee. and translated from the French of M. Fresnel, by 
J^tl. Children, FjRS. L. and& FLS* &c. See, With a Sketch of Ber- 
zelius’s System of Mineralogy ; a Synoptic Table of the principal 
Cl^acters.of the Pure Earths and M.etaliic Oxides before the Blow- 
pipe.; and numerous Notes Additions by the Translator. With 
Three Plates. 8vo, 12^. 

Conversations on Mineralo^. WiiJi Plates, engraved by Mr, and 
Miss Lowry ^om Onginal Drawings, comprising upwards of 400 
of Minerals, including 12 beautifuily^coToured Specimens. 
2 Vote. 12iinx. 14«. Boards. * 

An Inquiry into Opinidn^ Amdtot and Md<dem; on Life'and 
Grgamzariom John BarOky, MD. 8vo. 14^. 

An Epitome of I^rmaceutic^ Chegii&u^y, whereby the Art of ipre- 
scribiDg seh^laScalJjr may bo By Rees "Price, M0 
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A Camparatiye View of the Mineral and Mosait^l Geoloev. Bv 

Granville Penn,'TEsq. 8vo. 12 , 9 *, ^ . 

A Treatise pn Apoplexy. By Jplin Cooke, MD. . : 

, The Principles of Medicine*. & B. D. Hamilton, Svo. 9s. 

A Natural History of the Crinoidea, or Xily-shaped Aniniis*. Bv 
J. S. Miller. 4'to. 2/. 12.9. 6U ,, ^ 
Zoological Researches in the Island o£ Java, &c. drc. with Pigures^ 
of Native Quadrupeds and Birds, By T. Hprsfield, MD. &c. No, I. 
Royal 4to. IL lls. 6d, each. To be completed in Eight Numbers. . 

Remarks upon MorbusVlryzeus. By*R. Tytler, MD. MAS. In 
Two Parts. 8vo. 8^. . 

The Works of John Playfair, E?5q. late Professor of Natural History 
in tlie University of Edinburgh; with a ‘Memoir of the Author. 
4 Vols. 8vo, 2/* 12«. 6d. 


Article XVII. ’ 

• NEW PATENTS* 

W, Ravenscroft, of Berle-strcet, Lin. oln’s-inn, peruke-maker, for a 
forensic wig, the curls whereof are constructed on a principle f,o supers 
sede the necessity of frizzing, '‘urling, or using lyirdT pomatum, and 
for forming the curfs in a way not to be uncurled ; and also for the 
tails of the wig not to require tving in dressing ; and, further, thef^ 
impossibiitty of any person untying them.— Jan. 14. 

D. Laescham, Newman-street, Oxfurd|gtreet, and J. Allwright, ' 
Little Newport-»street> for an improwd Keyed musical instnnnent. 
Communicated to hinfby foreigner. — Jan. 14. * 

A. Gordon, London, and D. Gordon, Edinbuigh, Esqrs. for im- 
jn’ovements and additions in the construction of lamps, and of compo- 
sitions and materials to be Burned in the lamps, and which may also 
be burned in other lamps.— Jan. 14. ^ , 

D. Gordon, Edinburgh, Esq. for improvements and additions to 
steam-packets, ahd other vessels; par| of which improvements are 
applicable to other naval and marine purposes. —Jan. 14. 

A- Applegatli, Duke^treet, Lambeth, for improvements in printing 
machines.— Jan. 14. 

J. Hague, Great Pearl-street, Spitalfields, for a mefliod of making 
metallic pipes, tubes, or cylinders, by 4ie applicatfen and arrange^ 
ment in the apparatus of certain machinery, and medianical powers.— 
Jan. 29. , - 

Sir Congreve, 'Bart. ; for improved methods of multiplying lac- 
simile impressioi^ to any extent— Jan. 29. 

P. Ewart, -Mahchestm; Ibr anmy. method of making coffor-dams.— 
Jan. 29^ , ' ^ 

11* Bi)l,,Newroan-streef; for ah Improved metlmd of- mauitfacTuring 
metallic tubes, cylinders^, cones, or of other forms,^ adapted to the ' 
construction of^yrhaists, yards, feooi^ bowspits, casks# Feb. 5* 

F. L. Talton, New Bond-streetj 'for. an astronomical instrument or 
watch^ iby which the time, of the^ day^ the progrels of the c^estial 
Bodi^ as wellaa carriagiis, >or nthfijp be 

rectly ascertoins^i Pamy communicated; to Mm by a foreign^.f^ 
•Feb. 9. 
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tol.,peattfy\ Msi^mmieal, Magnetical, - [Ma?, 


^Articjle XVIII. 

A^mM. «*»*■» w m^hrical Olm.'mtiom. 
iiy vol. Beaufojr, F.R.S. 

„ H^uthf near Statimove, 

Utitude Sio 37' 44.3'' NSr O.. Longi tude Mir^ in time 1' SO-93". 

'5 j ■^^^f'onomical.Oitservatiom, "> ‘ 

^ ” iJ 48 Mean Time at Greenwich. 

MagneticAi Obsvrvatiom, 1822. — Variatioti West. 



‘p 



51onth. 

« Alomihg Observ; 


flour. 

V^ariatioji. 

March 1 

Sh 33' 

240 47" 

2 

8 30" 

24 26 42 


8 SO 

S4 31 30 

. 4- 

8 28 

24 30 2S 

5 

8 SO 

84 28 18 

6 

8 34 

84 27 17' 

7 

8 28 

24 28 Oi 

8 

8 32 

24 27 Oh 

, 9 

8 30 

24 27 24 

10 

8 32 

24 26 43 

11 

. 8 35 

24 27 24 

12 

8 37 

24 27 37 ( 

33 

t 

8 40 

24 31 30 


Noon Observ. 
llour. I Variation 


15 

16 

17 

18 
10 

50 

51 
22 
S8 

' 24 

S5 
26 1 
27 
28 1 

29 

30 
Ml 

Meatt for: 
Month. 


8 35 
8 25 
8 32 
8 30 
8 35 
s SO 
S 35. 
8 ,30 
8 30 
8 30 
8 35 
8 30 
8 30 
8 32 
S 28 
8 ,40 
8 35 


I 24 S7 45 
24 30 19 
24 31 50 
24 />7 36 
24 26 40 
24 27 54 
24 26 29 
24 28 26 
24 24 35 
,24 25 53 
24 26 26 
24 25 23 
24 24 45 
24 25 25 
24 25 55 
24 26 so 
24 26 15 
24 25 46 


1‘* 

1 

1 

] 

1 

1 

I 


240 37' 46''1 
24 40 40 


124 
34 I 24 


30 

40 

25 

26 
25 
25 
16 
25 
25 
25 
27 
35 
25 
30 
25 



24 

24 

24 

24 

24 

24 

24 

24 

24 

2.1 

24 

21 

24 

24 

24 

24 

24 

24 


37 IS 

36 51 

37 08 

38 05 
36 55 

35 43 
31 SO 

36 17 
S8 1 1 
36 SO 
36 22 
36 47 

35 24 

36 58 

35 07 

36 02 

37 55 

35 09 

36 49 
35 11 


^ :Ev2ning Obsw-y. 
Hour. I Variation. 


6'‘ 05' 
6 15 
6 25 
6 18 
6 20 
0 20 
6 25 


24 38 15 
24 So 26 
24 36 IS 
24 35 46 
24 35 26 


24° 32' IS" 
24 31 30 
24 27 42 
24 25 38 
24 28 48 
24 28 39 
24 27 29 

24 30 20 
24 28 58 
24 2S 14 
24 27. 54 
24 27' 33 
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and Meteorological Obm'^vatidffs, 
Meieorolomcat Obsermtions, 


Month 

Time. 

Bar. 

Ther. 

Hyg. 

Wind. 

Strength, 

Weather, 

Six’s. 

Maroli 


Inches. 






l^eakt 

Gr«cvtrfi 

C 

Mom. • 

29*786 

35'> 

63° 

\ SSE 

Pleasant 

Fine 


• 

1-^ 

Noon. . 

29736 

45 

56 ' 

wsw 

[Ereab 

Very fine 

132° 

46*5 

t 

Even . . 




t 

— 

— 

J 


r 

Mom-. 

29-811 

43 

71 

ssw 

Moderate 

Sni. rain 



‘A 

Noon.. 

89*819 

51 

61 

, SSW ' 

Eresli 

Cloudy 

>36 

52 

i 

Even . . 

.U- 

— c 

— 

— 


■ — 

J 



Morn. . 

99*814 

43 

85 

sw 

Fresh « 

Fog 




Noon. . 

29^80 

• 54 

55 

SSW 

Fresli 

Very fine 

Uo 

54 

• i 

Even . . 


— 

— 

— ^ 

— 


j 


r 

Morn. 

99*614 

41 

80 

SSW 

Fresh , 

Cloudy 



A 

Noon. . 

29-525 

52 

62 

ssv/ 

V. fresh 

Fine 

].S9 

5a 

i 

Even . . 

— 

' ^ 

— 

— 

— 

— 

J 



Morn . • 

29-482 

45 

75 


j\Ioderate 

Cloudy 




Noon. - 

99*505 

49 

54 

wsw 

y. fresh 

Fine 

142 

56 


Even . . 


— 

— 

— 

— 


J 


1 

Morn. . 

29-026 

51 

84 

^W 1 W 

Hard 

Sm. rain 

j 


cs 

Noon- . 

99-067 

b\i 

65 

Wn, a 

Hard 

Cloudy 

145 

5Srf> 


Even . . 

— 


— 

— 

, — 

— 

j 


f 

Morn. . 

29-100 

41 

65 

w 

V. fresh 

Clgir 

1 


A 

Noon. 

28-93Sr 

43 

64 

WN\r 

Very hard 

Showery 

i39-5 

48-5 

L 

Even ‘ * 


— 





J 


c 

Mqijn. « 

29-168 

37 

68 * 

W hy S 

V. fresh 

Cloudy 

V, 

47-7 

s< 

Noon- « 

98*882 

47 

66 

WhyS 

Hard 

Showery 

V35 

1 

Even . . 


— 

— 

— 


*— 

J 

’ 

( 

Morn- - 

99*177 

40 

64 

W \ 

'Fresh 

Very fine 

1 



Noon- * 

-29-220 


78 

sXV 

Modert-ite 

Kaiu 

>38*3 

60'6 

1 

Even • • 

1 


■ — 

— 

— 

— 

J 


r 

Morn- • 

99-110 

50 

76 

SW 

Hard 

Showery 

1 



Noon • - 

29*087 

55 

53 

w . 

Hard 

Showery 

>46 

56 

\ 

Even . . 

- — 

— 

— 


— 


j 


f 

Morn. . 

99-988 

41 

58 


Hard 

Very fine 

) 



Noon. . 

29*499 

44 

59 

WbyN 

Hald 

Showery 

>36 

46 

1 

Even . . 


— 

1 

> 

'*~ 

— 

J 


r 

Mom. . 

29'S81 

37 

59 


Light 

Clear 



i2) 

Noon. , 

99:889 

47 

53 

WSW 

ModSIate 

Very fine 

>32-5 

48*7 

i 

Even . . 

— * 






J 


r 

Morn. . 

29*718 

39 

03 

SE by S 

Fresh 

Fine 



13 J 

Noon. 

29-593 

5o 

48 

SSE 

Fresh 

h'iryj 

1.13*5 

54 

\ 

Even . . 1 


— 


— 


— , ’ 

j 



Mom. . 

29*435 

47 . 

69 

' SkSW- ' 

Fresh 

Cloudy 


54^7 

UJ 

Noon. , 

29*500 

54 

00 

: sw 

Light 


i43 

\ 

Even . . 
Mom. . 

29*735 

44 ■ 

52 

NE^y E 

Ught 

k'ii.T 

3 

1^8-5 


isl 

Noon. . 

29^753 

58 

47 

Variable 

light 

Clear 


j 55 

\ 

Even . . 





— 


j 


C 

Mom. . 

29^713 

47 

86 

'^W by S 

Fresh 



1 ^ ' 

16^ 

# t 

Noon. . 
Even,. 

99*641 

53 

60 

^SSW 

Hard 

Clqt^ 

r. 

i 53*3 

r 

Mom*. 

29*784 

49 

70 

Why S 

Fresh 

Cloudy 

\ 

i 


Noon. . 

29*765 

50 

72 


Moderate 

Fog, rain 

j.4T 

52 

1 

Even . . 


— 

_JL 

' — . 



j 


r 

Morn, . 

29^770 

45 

65 

NWbyN 

Fresh 

Fine 

h. 


18< 

‘ N«n , . 

99-900; 

51 ., 

37 , 

W 

Moderate 

0oudy 

>45 

52 : 

- -.li 

Eveti .* 




• 


'-'A '7*^ 








A. 


39S Col. Beau/oys Mefcofo/o^ua/ Oh^e^vaUons. [May, 
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ARTictk XIX; 


METEOROLOGICAL TABLE. 


1822, 

Wind. 

Baro 

Max. 

METJjJU, 

Min. 

Tjxerj»< 

Max. 

;3d Mon. 
March J 


Var. 

30*36 

30*30 

50 

2 

fs 

W,30'38 

30*36 

57 

3 

(S 

WjSO 38 

'30' 19 

58 

4 

s 

W|3{)-].9 

30-07 

58 

5 

N 

WiOO-O? 

19*65 

55 

6 

s 

W-i9-u9'29-fij 

55 

7 



29*75 

'29*56 

55 

s 

s 

WI29-78 

29-5{) 

48 

.9 

30 

s 

Wj 29 86 

2972 



Wl29-9(i 

29*85 

OJ 

11 

N 

Wj30-46 

29\90 

48 

12 

S 

W 

30-45 

30*28 

50' 

13 

S 

E 

30-af8 

30*04 

55 

14 

s 

w 

30-29 

30*04 

60 

13 


N 

30*29 

30-25 

53 

i6 

s 

W 

30-33 

30*25 

57 

17 

s 

w 

30-33 

30*30 

54 

18 

N 

w 

30*42 

30*32 

* 57 

19 

N 

w 

30*33 

30*32 

1 62 

20 

N 

w 

30*33 

30*31 

' 57 

21 


w 

30-36’ 

30-35 

60 

22 

N 

w 

30-39 

30 28 

57 

23 


w 

30*28 

29*70 

66 

24 


w 

29-86 

29-28 

53 

25 


w 

30.13 

29-84 

54 

26 


w 

30-28 

30-13 

54 

27 

S 

w 

30*28130*04 

6o 

28 

o 

w 

^*45j30*01 

?2 , 

^ 29 

s 

w 

30-45|29-77 

62 

30 i 

s 

w 

30-39I29-58 

58 , 

• 31 


N , 

30-43, 

50*39 

48 

. 



S0‘43]‘ 

00 

•72 


JMin. 


^^9 

3^2 

28 

‘^9 

43 

41 

34 

39 
47 

35 
^9, 

• 3r 

.39 

31 

40 
50 

41 

39 
37 

44 
36' 
34 
46 

40 
46 
46 
33 

32 


-r 

Evap, 


5& 


33 


49 


57 


48 


liain. 


29 


U 

02 

10 

•n 

4i 

03 

27 


03 

01 

061 


Daniell’s hjjrg, 
at noon. 


18* 


2-63 1 1*60 


14'" 

13 

16 

20 

2 

4 

3 

15 

16 
22 

^ 3 

10 

. 9 
3 
3 
8 
17 
23 

8 

10 

JS 

20 

n 


The obsm^tions ^ each Ime^of the table to a period of twenty-foot houi^ 
hcgmnmg 9 A. H. on the day indicated in the fet.columcu A dfAsh denotes that 
the result is included in the next following obs0ryatic% 
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REMAKKS. 


Thnd Month Hoar ftoa fine Hoai ftost: fine. 4 J)nl« 

•>. (louily: very boxsfceioiis mght, 6, 1 Showtry H Rainy. 9 Dnzal\ 
10, M^indy: rainy. 11, 12 lint H Cn i ocwnulu^* 14 Dnz/ly 15 I n< 
16 Dnzrling, H. (.loudy IS line an ii^ms iituus setn in Uit iiauhw ntai 
Jlronilty in the tvenuig Tine 21. (loudy 25 It 11113 2(>* ( t»ud\. 

27 I UK. 2H Jm, md \cr^ uaim. Ckrrocwnufns md Cinosiiatu’* dirin» tlu 
whole olll)i day. VO, lint 90, Ramv, 31. Wim*v tloudy. 




Winds N, 2 , M3, » , hW, 15 , 6, NW, 0 , Vai. 1. 


Barouietei' . Mean height 

Toi the month ........ 30 1 20 inche 

Vor ihe lunar puiod, ending tne 15th, 30*21 J 


1 01 13 days, ending Uit 6th (moon north). , >0 32S 

Toi 16 days, ending the 20th Cmoon south) ‘j0*(l95 


Thermometer: hit m height 

hot thi raonfh. .. 4 1*338^ 

For the lunar poaod....* 44*03^ 

For 30 days tlio sun in Ftbtes 45*100 

Rvaporatjott - 

Ram. ... * • 1*60 


Fowth Months 20, 1822* 


R. HOWAm 



ANNALS 


OF 


PHILOSOPHY. 


JUNE, 1822. 


Akhcle I. 

Acconnf of a \olcaitii, i^lruplion in Jcciami 
* By Dn Forc1ihaTW»KH*r* 

(To the Editor of the Awt^h of Philosophy,) 

MR, 

The very low state of the baroniet<ai throughout a pjirt 

of Europe iii the months of Decembcjr and January, although not 
immediately ollovted by any eruption of th*e volcmioes in Italy, 
excited appiohensions of violent volcanic phenomena in fceluiid; 
and in the month of March, letters w8re recdtvcil in Copealiagcp 
from which the following account is drawn up. 

In the beginning of the month of September, the frost Vjogan 
on the east coast, and on the east pait of the north ctiast of 
Iceland, with a violence that was ijuite unexpt^Acd afici’ the 
oxpciiejue of the preceding years. An ama/nig nuaiiiily of 
snow fell, and the Greenland icc hurrounded the whole east and 
north coast accoiupaned us usual by contniu<il snow mid frost 
It was remarkable that the fine weather <iontiuuod on the* south 
coast of the island till the beginning of Noycmbei, llu lowe'-t 
state of the thermometer at Nu\ssjiicar Ueikiavig, bffn g m^llu 
23d aiul 24lh of September = 41^ Jfalir, On the lyth ot < h i. 
it suddenly fell to 23® Fahr. which lasted, howt vei, oniy for one 
day. and’liefore and after that lime the ttmipeiatuK* ot iheatmt;- 
spiierc was constantly above the freezing ])oiut, until I'U tin 1st 
of November, when constant frost began. 

llie island, though frequently alami€MJ by cartlKiaakes. liad 
Experienced no “volcanic eruption since that famous nut ot 17S3 
. New Seyies^ \ o r. 1 1 t ri 
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and 1784 from the Skaptaa-Jokkul, which destroyed such a great 
part pf the cultivated lands, except somp small eruptions which 
were said to have taken place in the interior, far from the inha- 
bited part of the island, and which passed away without attracting 
further notice, when in December, 1821, a new crater was suddenly 
formed; on the Eyafjeld-Jpkkul, a mountain of which, among the 
numerous volcanic eruptions, only a single one is mentioned, in 
the year 1612, wheri a great part, of tie ice of the mountain 
burst, and was thrown into the. sea. 

The Eyafjeld-Jokkul (known aiftong sailors under the name of 
Cape Hekla) is the highest of all the mountains in IcelUiid ; and, 
according to the last measurements, is 6666 feet high. It is the 
southernmost of the^ chain of mountains in which the dreadful 
eruptions in the middle of the last century took place, and at 
about equal distances from the Kolia and Hekla. From 1024 to 
1766, 24' eruptions are recorded to have occurred. That part of 
the mountain where the crater w'as formed borders two sides 
the cultivated land, which belongs to the hundred (Syssel) of 
, Rangurvalla, in the south part of the island. 

The following, account is an extract of a letter from M. Biy- 
niulo Sivertsen, Minister at Holt, in Eiafields-boigden, to the 
Bishop of Iceland, M. Vidalin v— The real crater is about 
live md^s from my house at HoK. The fire made its way sud- 
denly by throwing off the thick mass of ice which scarcely ever 
melts, and of which, oAe mass, 18 feet high, and 20 fathoms in 
circumfer^ce, fell to\^ards tlie, north, and, therefore, fortunately 
not over the village. At the same time, a number of stones of 
different sizes slipped down the mountain accompanied by a 
noise like thunder; no real earthquake, however, was felt. 
After this a prodigiously liigh column of -flame rose , from the 
crater which illumined title whole country rouqd so completely, 
that the people in « the house at Holt could see as perfectly at 
night. as in the day tithe. At the same time much ashes, stones, 
gravpi, and large half melted pieces of the ropk, were thrown 
about, some hf which amouhtea to the weight of 60 pounds. In 
the following days, and uvitil the new year commenced, a great 
quantity of fine powder of punnce fell in the surrounding country 
according to the direction of the wind, so that, a thick bed of it 
covered the fields. It resemMed the foiling of snow, and pene- 
trated through all openings the hordes, where it exhaled an 
unpleasant smell of sulphur. The eyes suffered extremely by this 
dus^ AtOhristraas, a violent storm from tlie South, r^ed ; it 
rained hard, which produced the good effect blowing and 
washing away tiie ashes fipm the fields, .so that they wUl do but 
little harm. We think ourselves extremely fortunate that so 
frightfpl a revolution in our immediate neighbourhood has pro- 
duced no bad effects either‘ on men or ,#nimal^^* 

Another extract of ajietter frpm M. Ter ve Johansen, the Pro- 
vost at Breidebolstad, : about I 84 - aaUes to the west of the volca- 
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noes, dated the 1st of February, 1822, gives the followitig ad« 
ditions : — We still see the coliitim of firo of the yotcano 
shining with the same clearness as in the beginning, 'wnthout^ 
however, throwing lava into ,the inhabited part of the island. 
The ashes are greyish-white, have a sulphurous taste, and it is 
reported that they burn with flame when thrown into the fire. 
The ice of the Jokkul 5yas twice broken, and an eye-witness has 
assured me that some of the pieces were three times as high as 
himself, and of many fathoms iu circumference. Among the 
numerous half-melted stones, fine has been found thrown to the 
distance of about five niiles from the crater. We have had no 
accounts of the bad effects of this eruption either on men or 
animals. The thick mass of ashes spread over the land of 
Vester Eyafield and Oster Lando^ , which began to occasion 
diseases among the sheep, has been blown away by a heavy 
storm, and since that time the wind has carried the ashes from 
the volcano ittto;the uninhabited Tn >untains j the diseases among 
the sheep soon disapp^^ared/' 

The third account is from M* Steingrim .Johnson, Provost at 
Rangarvalla and Vesfmamc esysscl, and wri^teif from Odde, 
about 30 to 35 mifes to the W. of the volcano, dated Dec, 19, 
182L 

On Wednesday, Dec. 19, al twilight, and later in the even- 
ing, a reddish light appeared on the w^hich was the more 
surprising, as It was clear. • 

Dec, 20. — At one*o'clock in tlie afternoon, a number of rather 
shining clouds was seen collected about the top of the mountain 
above Eyafjeld-Jokkul, ESEfromOdd?? j the clouds soon changed 
into a high column of smoke increi^^ing in thickness and dark- 
ness. Though the weather was clear and c'alm, the smoke was 
carried to the south ; at sunset, the eruption seemed to cease, 
but the smoke soon rose again, and even ^ore violently than 
before. When it was dark, we clearly saw the moving and 
and sparkling flame ; from which we concluded that the eruption 
must be violent, Attervi^ards we heard that it was^on the east or 
south side of the Vesteijokkul, near Hudnasten, alid opposite to 
the farmhouse of Skaale, in the parish of Holt. 

Dec. 21 . — There was a violent storm, and the fire was observed 
varying in intensity ; clouds of smoko rose with great violence. 
They remained on the mountain, and to the west Of the Jokkul, 
whose ivhite brilliant colour was now destroyed by the shower 
of a^ies. " * • . • 

Dec. 22.— The same phenomena; the clouds increased, 5^nd 
spread all over the sky, principally towards the south. 

Dec. 23, — ^l^he same, smoke. Vin HvOls-Reppen, and hi this 
parish, the people believed that they saw the falling of ashes 
which came from the north-east. Afterwards we were told that a 
.great quantity of them had fallen that night, and before, in the 
^ages that were nearest to the volcano, 

2 TH 9 * 
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Dec* 24, 25.— Thfe clouds of smoke remained on the same 
' place, atid in the samfe'dU-ection, as befoi-e^ now and then the- 
lire was observed on fhe place of the first eruption. 

Dec. 26, 27,.— Heavy storm from nbrth-east; the clouds of 
smoke on the ^me place. : 

Deci 28.“l%e weather began4o get more calm ; it Burned as 
if the column of clouds waif divided into two, which took different 
directions by different currents Of Wind. 

Dec. 29. — Weather calm and pleasant. The clouds of smoke 
moved towards the north and easf ’ over tHe ice mountains. Late 
in the evening a mild rain. 

During this whole time, the cold was moderate, not exceeding 
25® Fahrenheit, and sometimes it was 4? above the freezing point. 
It is reported that the water of the river which falls into tlie 

^ and in the other rivers that come from the Jokkul 

a.ud the surrounding mountains, had increased considerably dur- 
ing the first days of the eruption. In the vicirii|^ of the volcano 
a constant rumbling noise was heard, now and then accompanied 
by a dreadful crash, as if the whole immense masses of stone and 
ice were going to fall together. The greater part of the ashes 
was fortunately carried towards the north, " into uninhabited 
mountains and heaths, where ‘also a great quantity of pumice 
hasfaUen/' . - B 

In another letter from the same Provost, dated Feb. 23, it is 
said, The clouds of smoke? have not yet disappeared, and to- 
day they are increased. No ashes, however/have been observed 
during a long time, and the Jokkul has resumed its shining white 
colour, so that the rain and wind must have removed the ashes. 
The smoke greatly fesemHes the steam rising from boiling 
water, and certainly* owes its origin to the fire below. Some 
imagine they have observed that the Jokkul has decreased, and 
is now lower neai*’ the c/ater, which certainly must now be 
Larger/than before, the column of clouds increasing in circumfe- 
„rence. So it appears at least from this side from N. to S. ; but 
whether the same has taken place in the other direction, from E. 

. to W, I am n6t able to say. It has been reported that to the 
E, two other volcanoes have had eruptions, tlie mountains Katla 
and Oraefa Jokkul, but nothing is known about it. Since the 
eruption, the weather has become worse, owing to its unparal*- 
> leled variableness, storms, and afterwards cold, and a great 
quantity of snow.’^ 

D*'. Thors^teinson, in a Ietter®to Prof. Oersted, gives the follow- 
ing additions : — JSince the 1st of January, the violence of the 
eruption lias been decreasing. Though the town of Reikiavig- 
is about 74 miles from, the volcano, the flame was observed there 
several times at night, when the weather was clear. People 
th?t recollect the eruptions of 1766 and 1783 think this trifling, 
but principally becauserit has done no harm. Though distant 
about 74 miles from the volcano, I thought that the weatheir 
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became much milder after the tertoptioui Though the barometei 
was pretty low during, the eruption, vet it waedowest oh. Feb. 8 
when it, was only 27*25 inches; ,but the.vfire did not increase, noi 
did we feel any thing like an earthquake ; but near tlie volcano, 
they had constantly small shocks.” , . 

The vessel which brought this news, had left Iceland on the 
7th of March, and it is„ reported that the seniors when at Sba 
again saw a violent fire. 


Tlie State of the Barometer and*Thermometcr from the Beginning 
of December to the End of February, at 'Ne,sf near Reikiavig, 
in Iceland. Dr. Thorsteinson. ' (Reduced to English 
Measures and Fahrenheit’s Thermometer.) 
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Article II. 


Astronomical Obso^vatiom, 1822. 

^ By Col. Beaufoy, FES. 

Bushey Ifleath, mar Si(i?imore, 

Latitude 5P 37' 44»3" North. Longitude West in time V 90*93'^ 


April 30. Occuliation of d Leoniu by the > Lnmei-sion 15h OS' 43'rt"> 

moon.. Emersion 16 06 00*3 ) 

May 1. Occ^tafaon of V L.om& by the^ 10 30 36 0 Siderial time 


Article IIL 

On a Clock mtL a Wooden Fendulum. By Col. Beaulby. FRS.. 

(To the Editor of the Aiinals oj Philosophy.) 

. f> 

BEAR SIR, Rtti/iey Heat/t, Stan7Nore, May 16, 1822. 

In the Annals of PhUosophy for Mavch> 1820, 1 wa& ihv'ourod 
by the publication of a paper describing a dock with a wooden 
pendulum, audits rate of going for 12 months ; and in the same 
month of the following year, a similar table was inserted of the 
daily rate for alike periori. 1 ha'^^e now the pleasure of sending 
you a third year’s register of the clock’s diurnal variation. The 
rod has hitherto remained in its natural state, bijt 1 purpose try- 
ing the effect of covering it with varnish. If olive oil be exposed 
to lh)§ rays of the sun for a considerable length of time, it 
becomes colourless, limpid, free from mucilage, and not easily 
congealable. 1 have exposed t\vo eight ounce phials, nearly filled 
with this oil, tp the solar beams for one and two years, and con- 
sequently can speak to the fact* The bottle should be opened 
occasionally to allow the gas to escape, or the cork may be 
expelled. Chronometer makers would find this mode useful o 
treating the oil they commonly use for clocks aiid watches. 

I remain, dear Sir^ truly yours, 

^ Mark Beaufoy* 



rabie coHtainiiig the Bafii of a Clock vuith a Wooden Pendulum^ 
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^^■lAillTlCtE IV. ' 

On the Motions produced ihe<J)iJirence in the Specific Gravity 
\ . of Belies. By Mr. Charles Sylvester. . 

(To the Edit^KT of the of Philosophy >) 

P£AB SlBt , * . . Gruat Kufikl-sireetf j^pril 92^ 1822. 

All the writers oa dynamics have treated largely on the 
effects of fluids ir motion^ as regards their resistance and their 
direct impose on surfaces/ without entering scarcely at all into 
the causes of their motion, and particularly those motions 
resulting from, or affected by, a difference of specific gravity* 
Prof. Robinson, and several* other authors, have given us the 
principles and excellent formula for calculating the different 
results of air rushing into a vacuum and into any other rarified 
medium approaching a vacuum ; but these do not at all apply to 
the subject I hore w'isL to treat. The ordinary foiiniila and 
calculations for falling bodies are all made on the suppositi<ui 
th^t the effects taSe place in vacuo, They, cf course, will not 
apply when the body falls in a medium of the least possible den- 
sity. The . data relative to falling ^*bdies are : 

A the height the body falls from. 

< the lime of falling, 

V* = the Velocity acquired by the fall. 
g == the space a body fialls through in one second = 

Then since a body in fgilling through any space acquires a 
velocity which would take it through twice that space in the 
same time ; the velocity of g' will be equal to 2 g. 

The body would, therefore, pass through 2 g in the next 
second, if gravity wqre to c/ease, but it causes the body to pass 
through another g in the second second, making the whole 3 g; 
this with the one g in the first second makes 4 g. It will be 
found by similar reasoning that it will have passed over 9 g at 
the end of the tjiird second,, and so on as the square of the time. 
The velocity acquired in each successive second will be 2 g for 
the first second, 4 g for the^second, 6 g for the third, and so on. 
Hence it will appear that the whole space passed over in any 
time, is as, the square of that time, and as the square of the 
velocity; and that ^he velQi5;ity is, therefore, as toe time. It 
may appeair pnneceaiary to-^a mathematician to give these parti- 
culars, presuming that those likely to read this article wiiFbe 
acquainted with such elementoy knowledge. But i do it with 
the hope that some may read It, whd would have aigpped short 
of what I have in future tb communicate from the want of such 
elementary knowledge. . 

From tbeabove reasoning, we shaflhaveas the square of one 
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■econd is to g, so is the square ofV or i» to & ; that is, by multi- 
plying means and extremes, we have A s= g By taking the 
same course with the velocity, winch for one second (from What 
has been observed above) will be 2 g, we have as the square of 
2gor4g“i8tog, soiso®toA. . 
ffhis gives h = g and »• os' i-'g, h. 

From the first expression, * and # ■& \/ - = %\ from 

» ^ • V ir 6't ’ 

the second expression « = 2 gV^^, and h ,:4 These for- 

mulae, as has be^m observed, are true only wheji bodies fall in 
vacuo. In the atmosphere, or any other medium, the velocity 
acquired by falling through a given space will be less than the 
above in the inverse ratio of the, difference between the specific . 
gravity of the body and the ni^ium in which it falls. The dif- 
ference of specific gravity in tins case is precisely the same in 
effect with the difference of the abi^lute gravity of two uneqtial 
weights at each ^d!*of a cord, and hainring over a pulley - If the 
weights are equal, it is plain that no in. aon will take place, since 
the only moving f^ixe is the difference of the weights, and the 
matter to be moved,equal to th.^ sum of these weights. Hence 
if h (as above) be the height which the heavy weight woultl fall 
through, \^e shall have the folij;jvviug formula for the velocity, 

viz. u = 2 //^ X W and w being the weights. It will 

be evident that when W ^ w, v ecfiials nothing, and when w 

® equals nothing, wul be the same as die firet formula would 

give. The motion of bodies in different media is affected in the 

same way by die difference of specific gravity, and the theorem 

is the same, with the esrception of d#e denominator being the. 

greater specific gravity, and not the sum of Ihe two as widi the 

motion of the unequal weights. 

Let S = the specific gravity of a body* greater than the 

medium in which it falls, and C the specific gravity of the 

medium ; then we shall have, agreeably to the above theorem, 

^ S — C ’ ’ * 

« = 2 g-l X — y . To make tbis more famiiiaj, let S aa 9, 

being the specific gravity of copper neiirly,' and c = 1, being the 
specific gravity of^ater; and let A = foujfiset. Thenp =• 2 x 

a 1 > ' " ' ' , . 

v' 16 X ■y'4 X — ^ *5 14|:, being 1 less if the body 

bad fallen through the same space in vacuo' whi<d).^wQuld be.lfi . 
feet. • . . 

When the difference of specific gravity is very small, the effect , 
of the niedinmjs more conspicuous, is well known in the ex- 
periment* of the featfaeir and the ^inea.*^ When bodies fall in 
vacuo, the velocity is accelerated during the whole t^e of falling, 
whatever may be the spach. lo fall throu^ ;:. but in falling t|rF<m^ 



4^0 m the M0tkm % the [Jujste, 

a medium of any den^ity^ the velocity has a maximum at which it 
arrives when the resistance of the medium is equal to the force 
of gravity, * After this, the body moves with a uniform velocity. 
The time in whiohthe body attmns this maximum is as the ratio 
between the surface and weight of the body^ v/hich may be a 
ratio of any assi^able magnitude, limited only by the extent to 
which matter is divisible. This will be obvious when it is known 
rfiatin so dividing matter, the weight , decreases as the cube of 
*• the diameter; while the^'surface diminishes only as the square 
of the same. Hen6e matter of the greatest specific gravity may 
be so divided that it may acquire a maximum velocity by failing 
through the least possible space, acquiring a uniform velocity of 

S assignable value. A body, whatever may fae its figure, by 
ng in a fluid, will describe a prism, the base of which wiil be 
the surface which moves against the fluid. When the prismatic 
'Column of the fluid, formed by the’^^falling body, becomes equal to 
the weight of the body, the resistonce of tlie fluid will be equal 
to the force of gravity, and consequently the Jmdy will, from that 
point, move with a uniform velocity. If the siirface presented 
to the fluid during its motion be a hemisphere, it will meet with 
only half the resistance which would be given to a plane surface. 
• Let Of equal thi? surface presented to the fl^iid. 

h the heightit will fall from to acquire a uniform velo- 
city. * * 

f sr: iae specific gravity of the fluid, 
li = the specifif gravity of the body. 

/the length of the solid prism. 

Then f:B:: 1; h I and this is the same whatever 

may be the value of a. \ 

When B is less than/, then the body will rise in the fluid, and 
will attain its greatest velocity, when by its rismg, it has formed 
a prism equal in weight to its own bulk of the fluid, having its 
own area of base and specific gravity. In this case, / B ^fh, 
and I is greater than h in the ratiq that fiB greater than B. 

What wiirbe the length of a prism ot lead in order that it may 
acquire its g^'eatest velocity py falling through one foot of 
water? 

In the theorem; / = “,7e ==: 12 inches, B = II, and /= 1 /. 

/ f* inches, ' the ength of the prism. If/ 1 = 

being the specific gravity of ait, the value of I will be obtained 

fear a posm falling in the atoosphere, in which case /.= ijijjj of 

ajs^’inch whatever aaay he th® ^ *he surface.; ;if Ae; falling 
body b^. a sph»r%' i&eii it wih soe^ with only halfth® xesistaace 
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of a cylinder or ■prism with its flat face perpendicular to the 
direction of motion. 

Now let X =?= the diameter of the sphere, and also of thepriam 
of the fluid, which is to be equal to the weight of the sphere. 
h =z the height of the last prism, 

V = the velocity acquired by a, body falling through h 
B = the specific gravity of the body. / 

= that of the fluid. 

c = 3,1416 ; and - ^ ♦ , 

g = 16-ji^ = the space a body falls through in one second. 

Then the content of the sphere will be and that of a prism of 


the fluid of the height the body falls from, to acquire ita 


C' h 

grea.test velocity, will be — j— , which would be equal to the re- 
sistance, if the surface were A , flat, and perpendicular to the 
direction of the fall, but the sphere has only half that resistance. 
(B cxfhf ^ J , Sbf S e\f ' 


Hence 


and X 


6 • “4x2’ “■ ■ 4B - 

What will be tbe diaineter of a sphere of lead to fall at the rate 
of one foot per second after it has attained its maximum. la 
this case,® =. 1, ahd =r ^ inches = = -1876.' 

, .B= 1 1, ^ecific gravity of lead. 

* f zs -00 n9, that of air (water being 1). 

B - / = -99881 . ; =: = 0000162 inches 

nearly. The maxinflim velocity of the same sphere in water will 
be obtained by putting, instead of /?, Hence we get 3 v-jT 


= 16 g or (B - /) and ® . 

J6 X 16 X *000001286 x (II - 1)\^ , j i 

-_j Jj ^ 0329 feefe per second, and 

1*974 feet = per minute. 

If the sphere were of a specific gravity of 2, about that of earthy 
matter, by which water is sometimes rendered muddy, its uniform 
velocity would be *6414 feet per minute. The falfing of various 
precipitates in chemical experiments must depend upon their 
specific gravity, and the sis^ of the particles; data might be 
obtained fiom an experiment by observing, the time in which 
bodies are falling, the diameters^ and sj^cific gravities being 
known, in order to find tbe magnitude of particles oj other mat- 
ter, ?he time of falling and their specific gravities being kno^n. 

Very small shot of a given size might be made to fall in a long 
glass lube filled' with water/ and tbe time of falling observed; 
from tliis data, if the time of any othei^SQatier falling be given, 
tlie height fallen from, and speeifio gravities being known, the 
size of the paxticles may be founds TheiWequsEd timef 



4i:|^ Mr. S^vester M^^twits f^odmed h^ the [June, 

siel)fei3ence of a striking differeiatce 

either in the gpmfic gramties or th^ sue of the particles* The 
earths and thei^ahsolubie salts are longer subsiding than those 
^ the the latter subside quicker as their specifier 

parities are greater. We hence are enabled to explain how 
large of matter, may .^eaist in the atmosphere and in 

other fluids apparently in a state of suspension, , but in reality 
fidling with a velocity tersely to, their and 

specific gravities^ , This In the atniospHete is visible to the eye, 
when viewed in a sfin-beam, and is principally anunal and vege* 
table matter. .This, explains the«cau9e of .the air becoming con- 
taminated when«heated to a temperature approaching to a red 
beat at which the foreignmatter is decomposed. , 

We are also eiiabled to account. for the aqueous matter in ‘the 
atmosphere in the form of clouds; this has formerly been supposed 
in a state of suspension in some ifitennediate form between water 
and vapour : this as well as the visible cuatter observed when 
aqueous vapojur condensed, is nothing , mo^e than globules of 
real water, there being no intermediate state between real winter 
and its elastic- invisible vapour. Hence we have frequently in 
the atmosphere spherical masses of real water from the size of 
the largest dropspof rain to those which are so minute as not to 
reflect light sufficient to make thetn visible. 

Supposing steam or water in the elastic form (which can exist 
at all temperatures) to consist of distinct atoms, each surrounded 
by an atmosphere of cgloriq, the smallest particle which could 
exist in the state of water, tvould consist of t:yo individual atoms, 
the next three atoms, and so on till the particle becomes 
visible. 

The first appearance of condensation is a slight opacity, which 
soon becomes whitetj, as is Observed m mist or fog. As the par- 
ticles become larger, they fall with more rapidity, and assume a 
darker colour, as observed in various states of clouds. By 
having recourse to the formula above given, we may form some 
idea of the size of the glob^iles of water to give an appear- 
ance of their being suspended, in which state clouds have been 
supposed to exist. In this case, , as before, we put x = the 
diameter of a particle, pr* globule of water. 

What must be the diameter of a globule of water to fall at the 
rate of one inch per second after it acquires a uniform velocity ? 

Here » 1 inch. 

S ^ ' I ' 



B-/=:* 9988 . 

,?»V ^ ,3 x-Hf ^'-ooiia •. 

16 ? (B -/) “ IS 1« X -9988 


=: ^060001 1 64 ,iliches. 


When Ae body. 13 of less specific gtavity than. tlie.Hqnid, it 
rises as p. cork rises in water ; althon^i in these a principle 
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of levity seeitts to 6perate, the effect ie’ to be ^tbalmteditp the : 
£upeHor epeciSe ’gravity of the fliiidy and is' rel^yely t^ ’same' 
tas if a body of the same specific as the .^id wei% to Mi 
a fluid of the same specific gravity as the body, ^e diflmnce^. 
specific gravity being the mo vi^' force;' In order to ascertain 
the velocity with whidi a oertmn' Vohune of cork would rise 4n 
water, the same.' result Would be obtained by considering the 
fluid as being of the specific gravity of*the cork, and a smid of 
^e volume of the cork, but of the specific gravity of the fluid, 
the velocity at any point will be. the same, the direction being 
upwards instead of downwards. - • 

What will be the greatest velocity which a sphere of cork of 
one’inch in diameter can acquire in rising through a column of 

water? The theorem w = will become v sp 

/■ .L«ta:=s1 inch=*0823feetj Basand*24/=s 1, 


t!iien V s= 


16 X 16 X -OSJ? X *76 
3 < -24r 


5= 22^6 feetliearly, * 


Whri must be th-e diameter of a sphere of oork^ to ac^iare a 
uniform velocity of one ineh per second?, 

Here x = this will give x in feet;, anfi'.it ss. 


3 X 1® X *24 
U X 16 X 16 X -76 


5= *000312 in 


•* 


When fluids of different specific gravities ate mixed together 
having no chemical affinity for each other, as is the case with 
oil and water, or water and mercurv, the lighter fluid ascends 
with the same r’^elocity, and in eveiy*respect is similar to a solid 
body of the sanje specific gravity with the fluid, if the lighter 
fluid be kept in a distinct volume, as is the case with a balloon. 
It is exactiy the ^ame as if a body of uniform density having the 
mean specific gravity of the gas; and the matter containing it, 
and the theorem applied to the case of cork rising in water; 
would equally apply in this case. If *a constant stream of the 
lighter fluid be introduced into%e denser one, and the succes?i 
siori kept up, a uniform velocity will be established which will be 
as the sejuare root of the height, and as the difference of density 
between, the two fluids to the greater density. ;It will he the 
same thing w>^hether the fluids arfe naturally of different spmfic 
gravities, or the volume of one pq^t of the fluid changO^^hy a 
change of temperature. This nqay be illustrated by filling a tall 
glass vessel with hot water confaming smMl pieces of amber, a 
substance very nearly o^.thh samj^. spocific “gravity with water; 
the sides of the vessel exposed%to beconie cooled, and 

the wat^ in contact loosing: .its^heai^^^^ specifically^ 

heavier and descends; and as this is taking: place all 
vessel, an upward current takes place in\h>*^ xhiddle of tj^^olumn 
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- etosed fey the ^escettdmg "current, as may be observed by the 
direction of .the ; particles of amber. If, instead; of putting hot 
water into the vessel, cold water were employed, and the bottom 
©f the vessel heated, the heated part becoming specifically lighter, 
immediately gives place to the heavier fluid which is coldei*, and 
the same appearance will take place as before ; the currents 
ipemaining permanently uniform, ao lon^ as there exists the same 
difference of temperaitulfe between the; different parts of the 
fluid. 

This is what takes, place in the atmosphere when partial heat 
, is applied ^ the heated column in proportion to the rarefaction is 
pushed upwards by th^ sunoiinding dense column. We have 
no instance of this kind so familiar as. the ascension , of the 
smoke and heated air in chimneys. It has been always found 
tlrat the velocity of the ascending current was greater as the 
chimney .was higher, and in proportion to the heat applied at 
the bottom. , 

Many years ago having occasion to write an article on furnaces 
*ibr a popular work, I found that the power of draft in chimneys 
was not strictly as the height, but as the square root of the same ; 
and as the ratio ‘oi the difference pf density between the rarified 
column and the outer air to the ^density of the outer air, I also 
found thaj under the greatest rarefaction that could begiven, the 
velocity was always less than a heavy body would acquire by 
falling through the height of the olijmney. 

If Y be the velocity which a body would acquire by falling 
through, the height of the chimney, 1), the density of the outer 
air, d that of the air in the chimney, and v the velocity of the 

heated current ; thep v x --y -, as has been shown with 
bodies rising or falling in a fluid,. If /e = the height of the 
chimney, or any olJfeer column of beated air, then u = 2 

An essay on this subject has lately appeared in a respectable 
periodical wofk in which the principle of air rushing into a 
vacuum is assumed to calculate the relative changes of heated air 
as applied to the ventilation pf buildings. We do not require any 
stronger proofe of the incori'ectness of the principle on wfeich the 
cotoujations are founded than the results given, in which the 
velSfeity of a currejni is made about five times greater than a 
body would acquire by Ming through the height of the chininey. 
The formulm above given agree veiy neariy with practice, and 
may be made more useful by gettiii^g tfee value of d in terms of 
the temperature, D bei«^ always that density which the temper- 
uture of the atmosphere would give; For this purpose, let T = 
the temperature orthe atmosphere by Fahrenheifs sede, i: that 
of tlxe lifted column, ahd let e =;; the expansion or the increase 
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of a volume q£ aijr, by oue degree,, Then # — T will expras tUe 
difference of ten^erature between the atmosphere and tiieiheaie^ ; 
oolumn. If, therefore, the volume at T J>e called 1, thatat oiw 
degree above will be I + e, and that at f T will be 
(1 + eV”'- 

Then since the densities, will be inyersely as the volumes, we 
have as D : d :: (1 + ; 1. ^ : 

Hence D — d = 1 — .... i .. :: T and o j= 2s^ 

'( I + -6) . " . 

0 The tempSTature of a chimney being 120°, 

that of the onter air 40°, and the height of the chimney 40 feet, 
what will be the velocity of the current ? 

In this case, « = 2 x 4 x v'dO x 1 — = ‘7*7364. 

In getting the denominator of the fraction, it may be convenient 
to have the logaiitljpa of 1*00208, which is *0009038* 

I am, yc truly, 

C. Syxvestek, 


Article V. 

On the Temperature juf Mines in Gornwad. By Mr* M. P. Moyle* 

(To the Editor of the Annals of Philosophy,) 

•* 

SIR, , y iHfajfS, 1S2S, 

When I asserted in the Annnh of Philosophy for April last 
that Mr. Fox had drawn false conclusions as regards the temper- 
ature of mines in this county, the imJ>ressioii on my mind was, 
that sufficient attention had not been paid to the selection of 
spots free from doubtful causes, but he assures us in your last 
number that every precaution ws^s made to obviate*such effects. 

I hope this was the case ; a® I am full^ convinced froid the expe- 
rinxents which I have made, that it is otherwise impossible to 
get near tlie truth ; and I most sincerely hope that Mr, Fox does 
not feel offended W any remarks of mine ^hich may be in oppo- 
sition to his own, as I coinceive it is only by the collision of facts 
by different individuals that the truth can fee elucidated, 

I would now remark tlxat unless we ORR seledt ^ots where 
workmen have no access, and where the air and water are in a 
state of rest, it will be iinposaible to^ain ihe truth, A favourabie, 
opportunity of this description ocSurred^o me five days since ip 
Wheal Trenow^th Mine, dW fathows ea|% of Crenver and Oat- ; 
field Mines on the same load. This mine has discontinued" 
• Forking (I believe) for more than 12 mppths, or at le|j,0^ as far 
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.as regards fhe preseirce of miners, llie adventurers of the above 
lonited Mines stiil keep the engine .(a water wheel) of Wheal 
Trenoweth working for the purpose of relieving the burden of 
iiheir owi^ engines* 

Ttie adit at which the water is dischaiged is 32 fathoms from 
Ike feuTi^ce : here the water from Wheal Trenoweth 1 00 fathoms 
from where it was drawn jip was 64®.. This water gradually 
increased in tenmerature from this place;, where we descended, 
to the niouth or the pump,, where the water drawn from the 
Jbottom was 56° : 15 fathoms deeper the walls of the shaft were 
54° ; a- gallery at this level 40 fathoms east of the shaft was only 
53° ; and' five fathoms deejper stilly ^ from the surface where 
‘there is k second cistem or water, the water was 57° ; the fi^aHs 
at the same time 54-^°, and at the bottom 66 fathoms, or 396 
foot, the water that ran through a small crevice, as well as the 
walls of the shaft, were still 54°. The temperature at the sur- 
foce before descent was 62° 5 on our return 64°. 

: Here I would say that there is positive proof of no increase of 
temperature for 34 fathoms> being precisely the same at the 
dmttom as at, the adit level. 

The increase ‘of heat in the water at the ‘cistern, and at the 
mouth of the pump, 1 can only, attribute to the friction of the 
machinery, which certainly appeared to be very gniat at the 
time. ' 

•To show the influenes of, a few persons on the temperature of 
the air of a small miae, I found on our return (being three per- 
sons) that the air was 1° warmer than at our descent at the adit 
level. y 

Possibly I might be mistaken should I assert that the internal 
strata of the earth generqUy are not warmer than the mean of 
the surface.' 1 do not find that 53° is at.all too high for this 
mean, and should «ve be able to find a single instance at tire 
bottom of some of our deep mines where tire temperature is not 
above the mean, I conceive Mr. Fox’s theory must be relin- 
quished. ' 

Some of my experiments were made several years since, 'and, 
perhaps, not with that degree of accuracy with which they ought 
to have been'. I have, therefore, refrained from giving them at 
present. The above may be relied on. 1 mean to prosecute this 
subject further ; and that by various means, particularly by sink- 
self-registering thermometer te the bottom of soifre of our 
qwiist and deepest mines long ..ceased working, and consequently 
mil of water. 1 think this the only certain means of arriving a% the 
wishedrfor acejura^. The Iftcts when collected I shall certainly 
present to the public; 'J'' 

I ?,»ia, Sir, your humble’ servant, ’ 

' ' ' ' '•/. M..P.M0Y.LE. 





Some {}iservqiions on^' Neutrj^ ^ AM. 

Member of the Piiil^0pi||j4&Scs/^^ New York, ahd priv^ite 

Teacher of 3 ^athemai 3 c^,\^petpo^^^^^ 

; " (To of 

, ^ ]si^, '■. r 

The follow >g 1 1 — S -h &c.* to infinity 

. has exei;cisedjhetale#il ©£ of tiie greatest mathematicians 
^mce. the time ofiheibiritz^ wh^^/wa anstbog-the fiinst that noticed 
it. Dividing -1 by J + p, Wie, Obtain .the foUpwing'serics, viz. 
1 . — /^ + + -“T ; arui.by taking the value of « 

equal to 1, it produGes the^sej^ of iiniiB^ abo^eTgiven^ because 
every power of qjiity^ is, Y* heihnitz makes th§ above seri-^, 
Avhen c. == I, jg<|uul to and in tha* m4' particrdar case it is true. 
Eulernotices the same series iahis •5'his ssries^” he 

observes, appears ratlrer contedictoi^,^ tbl if stop at rr I? 

, the !.eries gives iioihisag, Vand if we stop at -P i, it gives But 
thifris preciselywhat sdves the dignity ; fpr s;inejewe must go on 
to infinity without stopping ^i^thar at or it is evident 
that the sum can neither be 0 nor 1, but that the results, mn^t lie 
between the two> and^,vthe.refere> be,:e5pii.al to, lu^the ease 
before us, where 4 he i^ries is dednoed fcom the expression 

1 « , ' n '/ ' ' i ' ' 

it becomes, when o = 1, ~-j 5= 1 — 1+ 1 — 1' + &c. 

and the series is, evidentiy to -i-,' -The result, as 
Euler observes, certainly lies' between ft-siai l^bdt it is not uai,- 

versally. equal ; for ^ =t ^ “ 1 + 1 — 1 + &«• . 

gives afao tbe iisame ^ies as ‘that above for i.; fed again 

- — = 4 -=sl--l + l— ;l+&c.... wliich is still, the 

same ; and the^ series rwiU be the same whatever may be the . " 
"number of in the diBtiomiimtpr of the frabtipn from which it 
is produced. ' 3^6 ariBimeti<^rm^ between 1 and 0 

only gi ves the of the sferlhi ih oaa |mrticular ca-se^dut of an 

‘infinite^^hmber. Again, -we h^vp^pii^ — ^ 

or ^nT^ ~ 4 = 1 — 1 q-c j A- 1 4 - Scs. and 

flie samq series ’will al^a^ be prod»oed;',®C;^e htunber of wies .in » 
the denominator exeb^tthe nunsdier irt^^e nameiator ; that is, 
the series 'wjU be prodn^i'if hme units W divided by ten units, 
oi* 99 units bjriOO, orw'? by 1000 ; whfefe' .i^s obviqw,; tbsit 
the senes is eifiial to any &actiqa less t^nAunity, v^rh^dg. ite 
-New Smes, VOL. in. 2 e 
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'j^eatestKinii; ^ other litait is zero, as we shi^ soon demon- 
litrate. \ ^ 

» Let 08 reducO into seri^, 

— s= l;:-r- x + ** — + Stc. . . ,;,.,to infinity. 

■'+* . , ' , ' , ; i- , . ■>, , ' 

- — ^ . jfs 1 — jc +.ar’ ’sTr aJ? ** ~ '&c.'. . . . 

1 +Jl'+ ‘ ' 

=; 1 — a? + x* — :rt- ac* ,w,.x* + .&c 


i4. jp + jp9+ + a:< 


si 1 — or + r' — .4^ *4- r- o;" — gcc* , . ^ , 


The first of these series contffttfs the successive powers of a, 
orit mtiy be Said to ter^ and when acis 1, it 

becomes ss^ss:!-;-! -f &c. tp infinity^ 

The second series Wants severijtl of its terms, and bn that 
account it ought to be less than the first ; hoy ever, when — 1, 
it becomes ^ sa 1 — 1 + 1 — 1 4 * &c, . * . . to infinity. 

In, the third aeries, more of the tenhs are wanting, and this 
series should, be less than the second series; however’ when 
x =e 1, it becomes ^ 1 — r+ 1 — 14-, &c. > • . . to infinity. 

; In the fourth series, several mpre of the terms are gone ; but 
when ir « 1, we have ^ =a 1 I -J- 1 — 1 + &c ».o infinity. 

It appears froha all tihese expressions that jthe two first terms 
remain constant, but that the other terms gradually disappear, 
according as the number of terni^ in the deiaominator increase ; 
vrhence it also appears from the law of continuity, that the value 
of the series ought regularly to diminish. 

We will now determine the series, when the denominator con- 
sists of an infinite numiber of terms ; thus let 


,= A + B X + C +*'© + 8cc. 


\ r „ ' ' . . 'n ' ^ ^ -f- v,vw. • • • • 

1 A'® t 6 infinity , , 

Multiplying the 'second side of this equation by the denomi- 
nator of the first, we ha?;e ' , 


A + 'B'-'x + .+ D'X’ + See. " 

' +' A ® + B x* + C X* + . . • • . 

' * .' ' ' Bx’ '4-, 

, " " 'i *'- ■ '{ ■ A^aj* '+ 

•add: equating the coefficients of the same jpowors of 4s| A = 1, 
© 4 A « ^ ^ — 0, B 4 C 4 B 4- A = O f that is, 

=‘*1; B « 4 I C si i)i.D 1= 0, &c.; therefore. 


sC I ' 

1 + ■+ Ste'. wi ivfiaii 


X, where all the terms, except' 


the two first, qr 1 ' rr'''x, hnfe Tanis^ftld: Lqt x == 1 , thrai 


f it B mmifest 

that r^en thd ^fidoofiiifiator d^siijts of an infinite number cf 
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xmits^; the valine of the, series ikO; the value of the series then 
always lies between 0 and 1. 

W e observe'then that whatever may be the ;number of bnits ia 
the denomihafor, if that number be less than infinite, the form 
of the series is:sti!l the same. II woifld appear from tlie preced- 
ing investigation, however, that the val^e of the series diminishes 
continually from 1 to 0, and that the y^iie of the series 1 — IL + * 
1 — 1 -h &c- to infinity varies from 0. 

It is well known that a neutral series is the limit between a 
diverging and a converging series ; may we not then from this 
circumstance, and what is shown above, coniclude that such a 
series has no determinate value ; at least that it has no value 
that pan be determined from tb© series, itself by a direct investi- 
gation. If the series 1 — I + 1 — 1* + &c be said to 

have a determinate value, or limit, we may naturally wliioh 
of its values is meant? Or if Ishould, chance to meet with the 
above series in any calculations, what vulgar ^fraction ought I 
to substitute as Itl value; for it h % been proved above to be 
equal to &c. to infinity ; or ta|., a, f, &c. tp infinity,* 

beside a great many others. We may conclude then that -J, 
iiist<^ad of being universally ttie value of the series*! — 1 4*. I rr 1 -f 
&c. to infinity, is only ofie particular value put of m ir^niie 
number.^ J 


AuTiciii VIJi 

JRemarks on Dr- Thoiu$on^9 Paper ** *Oifi the liMumce of Humi- 
dity in m^^difying the Spei^fc Gi^avitj/ pf Gases-* By John 
Herapath, Esq. 

(To the Editor of the Annals ^ l^hih^ophy-) 

DEAR SIR, r Cranford^ Lond4>np ^pril lly IS22- 

Dr. Thomson having> for the expressed purpose of calling 
the attention of chemists ** to the subject, pitblished in the> ^ 
Ammh for April some views pri vapour arid latent heat, I am 
induced, as a branch of science to which I have paid alittib ai- 
tentioiK to ofier some remarks in the Doctor's ideas. 

“ V^BLt&oer l>e the temperature of st^^m from 212^^ itpwardjs^** 
says Drl Thomson, if we tdfce the same tveight of it, md^on-- 
deme it by water the temperatfute of the wafer will lihJhys be 
elevated me same number of degr^s-* It follows from thia 
general kw that the latent and sejasibie,3ieats 6f ^steam (reckon- 
ing froni 32®) added toother always. constant quantity^ 

whatever be the temperature of the j^rom these prin- 

ciples, the Doctor has n^cul^d a table >xhibiting the 5* latent 
.and sensible b^^ts” of steaip isp about every 60®, fr(p:32® ta 

2'k 2 . \ ■ 
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500®. Th is ta®e ' g^nrf^ized ietay be riepreseMed by fihe for- 
mula “ 

Latent heat + F --- 32%= 1106, or laWthei^ == 1228 — 

'i "' ' - ' ' ' , 

in whidh^F is the :Fahrehheit temperature of the steam: There- 
fore as ibe temperatoe of the si^am inereases> the latent heat of 
it diminishes, and at 1228® is nothing. Hence at 3228® water 
may change its state ; tllat is, from thef^lfluid to aeriform,, or vice 
versa, and neither ' with nor separate from caloric.'" 

. Now in Dr. Th6mson*s Chemistry, vol, i. p. 73, he tells us that 
the law of Dr, Black, who was the contriver of this latent heat, 
in its most gchetal form, may be stated as follows : Whenever a 
body changes its state, it either combines with caloric, or separates. 
Jfrom caloric."" Hence Dr. Black^s law “in its most general 
form ” is in direct ppppsition to a “ general law^’' which Dr. 
'Thomson has deduced from the experiments . of Messrs. Cle- 
ment and Sharpe. What other conclusion, cap be drawn from 
these jarring and contradictory laws but iliis, I really cannot 
perceive; namely, that either , Dr. BlapVs law of latent heat 
in its most gi^meral form "" is wrong, or the experiments con- 
taininj^ the property of vapours/^ to which Dr. Thomson is 
janxious to draw the attention of chemical philovsophers, are 
themselves incorrect. ' v . 

I shall make no observation on the results given by the expe- 
* rilneats of Ure and Ruipiforcl, whicli I have discussed in aiiothor 

} )lace, and shown to be very contrary to those it seems flowing 
rom Sharpe and ClemenFe ; , but there is a consequence of the 
latter experiments so truly strangp, that I find a difficulty in con- 
ceiving how it can be even possible. ' When water is heated 
above 1228®, the latent heat by these experiments becomes 
negative ; .that is, instead of heat being lost by the conversion 
of water into stean^ there is am acquisition oT heat ; and con- 
versely, by the conversion of steam into wrater^ there is a loss of 
heat Consequently if when the temperature is above 1228® 
steam is to hd generated; and the sanie temperature maintained, 
we must not, in other cases, increase the heat but diminish it, 
and lighten tne pressure a little. And in order to condense the 
steam'; ahd preserve tlip samOltemperature, WC inust somewhat 
compi^sS the! steam, and increase the temperature ! this be 
. right ? Can na|ure worlc, by laws so utterly repugnant ^ all ana- 
logy and parallel, and s(P poeit^ety cd&adictOnr to t8|mselves? 

' I kndW nott whether can j^yself see cprrectly, but "T cannot 
perceive any mj^erence m the relation of Steam to water at 1500°, 
and ip the sani!^ relatij^ al'^ldOO®. The phe a^ears tbinm to be 
much an air,-and'^|^fhbit^smuchi:i^P^ tem- 

pefat^e as af &e undl|i4hce;|;^qul^ con- 

version of water into sfeam at i^er |e|c^oratulff iastfflffie same 
operation on the same !Quid hmst consequently require the 
same means or cause, v ' : 
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It harbeea that water easily. distilled } aaiaely, ^ 

with aless expieia^'e offeel, at a jiiijh tea>perature than at a low ; 
and that high steam e%inas do more \vo4c with less 

fuel than low pressure ones* These, things . Dr. Thomson 
advancea.as proofs of his inference, of: }^e diminution of latent 
heat. Dalton^ s^iown by-experiment that water 

evaporates nearly as the superinOhnibenV pressure ; and, thel^e- 
fore> at 340^, t(|xe genoii^.tion df,stea^i is about nine times as 
great a^ it is at.2l2®, though the temperatm;^ is only about one- 
eleventh part higher. .Therefore, if nothing else interfered by 
increasing the temperature froiil' 212° only about one-eleventh, 
w^e might perform nine times the. work. To explain the economy 
of high pressure engines, we want, therefore, no hew doctrine of 
latent heal; an<3^ence the lAtrpduction of it appears to me to 
be superfluous.; , ' 

By the experiments of Mr, Sharpe and Mr . Southern, tlip specific 
gravity pf steam in conjunction with its fluid has some proportion 
to its elasticity. Ia the last voluime iheAnnak, p. 269, 1 have 
shown t^at this specific gravity, and elasticity cannot be cor- 
rectly proporliduaj under any Consideration whatever, iieithei" 
from tne theOiy I Jiave .advanced, nor from jbe^expefipiontal; 
results of that which is usually admitted, , Dr. Thomson, how- 
ever, in hi| present paper, having assumed that tlm proportion is ; 
correct, 1 shall concisely shov/that it cannot be. Messrs.'Dalton, . 
Gay-Lussac, Dulong, and Petitj.have proved that the YbluiMps 
being the same^. the elasticities ; ahd ttte elasti<?ities beiug me 
same, the volumes of a given-portion of any ga>s at the tenipera- 
ture of 32^ and 212° are as 8 to 1 1 ; and that in other cases, the 
increments or decrements of the elastiftily or volume are propor- 
tional to the ^^scending dr descehdiii*g Fahrenheit tempemture. 
Therefore when the volume is the same, the ‘ 

elasticity 448 4- F ; 

^ r ■ ^ ■ ' ‘A, ' 

and when the elasticity is the same, the .^ 
yolnme = 448 + F;, 

Fdenotingthecc^espondihgFahieidieit .tfetnperaiilrei It has also 
been found that, the same temperatuyfi' the specific gravity is 
propoctional t6„4he elasticity. And it has liketwe be(^. este- 
biisned'.)iy. the cjfpcurrent experic^iShte of ihe Fr^ch and E%lish. 
philosb^ll^*, tbit Idth |he excepiion of their nbt; heing able to 
sustain ^re than., a cer^n pressure accorfing'ip, the t^pi&fa- 
turef vapehis aie, -perfek gases, *aad foUpw precisely the %ame. 
laws of ^:i^an8i<^iasidcpatractiba>' S'he thb'^eeifio gravity 
of vapo^,' .and?r at F, theti at any , 

other temp^Biattti563i"i^^lastid^^ y«ljMaar under the . 

same wlamejVKpldbtliT' .. "B', = . 
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S being the specific gittwfy -as before; therdpre, t' be the 
tension of vaponr at the tempecatnre FV;iend its specific gra-, 
vity, vte hnve T 


■i'-t, X 


r + 448 
P + 448 





x£i^ 

^ !,?'+ 448’. 


- Hence it is impossible fihat the specific gravity .^vaponr can 
be accurately proportionai to its tensidn| and- this follows not 
from any new principles;' mt from whtfii'has b^n allowed by 
every pfiilosopher. We fiiay, thereforcs, safely ^at the 

table of the specific gravity of a(|ueoos vapour Dr. Thomson has 
computed in his pr esent paper for the rectification of the specific 
gmvityof gases, cannot be cofreot. 

If, as GayLnssac makes it, the specific gra^ty of vapour at 
212° be f , tliat of common air at the same temperature, then the 
specific gravity of the vapour in any gas over water at the tem- 
perature F' will be ; 
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8 ^ %0 ^ P' + 448 “ 4(F' + 448^ 
supposing that ibe tension at 21'^, and, the eli^ticity at F', are 
^0, and the Mecific gravity of the atmosphere at 212° unity. 
Should the specific gravity of .the vapour be required when that 
M bur air is unity at any other temperature f, it may be had by 

preceding expression by which willmake 

4'87(FT448)* ' ' • . . ■ “ 

^ The atmosphere at 60° being !, the specific gravity of vapour 

at 32° •= *= ‘00441, which exceeds *00314 given by Dr. 

Thomson in the ratio* of 3 to. 11. In cases for above 212°, the. 
difference, will be much .greater, ' J't Herapath. 


' Aeticle VIII. 

d)n Jiigfif Angled Sjjketfiial T^a/^ks. By Mr;., James .Adams. 
' Editor'!^ t^e 

-C i' : 

: ,If, in, your bp|ninn,1be fofilbwing detmbnstniliuiins of thte theo- 
rems relating to ifigbt-i^led^i^herisar tifi^^eB Ihdep^^ of 
.mipplem^tary afjPjnhso-- 

fhff, their insei^on tn^^i wall much ‘ . 

s'eryant, ' 

.r.l; ' ■*' '* Ja'Aeb AdA-m's. . 
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' ' Angled Sj^ierical l^rian^n. 

1 . From aii^p^iut E in the §ttalg^^ 

O A, draw C"E F at right angles to O A, 
and make E Q the ihypothe^mer and 
E F the of a right angled plane 
triangle, JoihO C and O F ; thandraw 
F C' perpendicolar to O F, ‘and equal|i6 
the perpendicular of tBe said trian^e^ 
and join O CV which will be equal to • 

O C ; for O E« + E C® = O^C^ OW o 
+ EF» ^ O FS andO F« -f F = 

(OCO^ = O E* + E F® + <F ~ 

O E® + E } therefore, O €' O C. 

2. With the radius OC orOC^and centre 
O, describe the arc C A B C'^ iatersect- 
ing O E and O F produced, in A and B ; 
draw H A I and B D G parallel to C E F, 
intersecting O B, O A, .O C, in the ^ ^ints JEI, I, D, G ; also draw 
B G' and H If naraUel to F C'i intersecting O produced in 
G' and F, then will E C, E O, .1, O I ; B B, I) O, A H, O ff ; 

F C'', F O, B (J', O G',; represent the sines, cosines, tangents, 
and secants, of the arcs C A ,, A and B C", respectively, or of 
their corifesponding plane an^es atO, 

3. Conceive the planes O H F and O A I to be folded in the 

lines O H and, O A, »so that the point% C and or G audKF^ 
or 1 and V, colticide when raised up, which they can be madete 
do, because O C is eqiial to O C' (art, 1) ; in like manner O G 
is equal to O G', and 0 1 to O F> then a spherical triangle 
ABC will b^ formed whose sides A B, B C, 0 A, will, have uio 
common radius O A and centre O. ^ ' 

4. Now sinc^three straight lines CE; EF, FC, meet one an- 

other, they are in the s«tme plilne EiFC (2 11 e), therefore, and 
by construction^ C F is at right angles to E F and 0 F, whence 
C F is ^ at right angles to the -piano O : A. H (4 11 e) ; but C F is 
in the plane O H r ; therefore, O H F is at right angles to the 
plane O A H (18 11 e); hence the spherical angle A B C is a - 
right angle (def. 6 11 e). > " ^ 

5,.,^,mce E C, E F, are at r%lit angles to D A, the common 
intets^qti^n elftfae planes 0 A^ff^nd O A I, th^iahgle'^E F is 
equah^ the spheric ai^gie P A C rtbid); 

6. sttaight lines B and A 1, A H> H F, 

be^ piarallel ter the sp aightJi^liiS E C, ’ E F, F CVrespeddvely, 
the pkno .triapjle?. Q.D P* t A IP E sikiilar ( 101 1 e\ 

Inf ebpst^^ qhder6tpod,'fdie student, 

7; la ihe r%ht 'E',^^we rad:''; ' E C v 

^sin, F E C^i^F 

8. in ttie ript angled triangle t A^H, we' have rad^ ; A 1 , 




-A- 

or .raji 
therefot®, 



'i^viAda^i on V ; , ■. '.' pTu-NB, 

A*G : tan. 
tain. A B, 

, — ,., ., _ '■ : *. 

9. In ,4]ie;,ijghfcanded ,triaaglp>G DB/ ?wi! ijiate radi': tan. 

•B D 'B that -is,,' raid. : taji. B A-G " sj’n. A.B ; 

tan. B C^jajtad.'i; tan. B;A: C eot BAG ': ra4.:;: sin.'A B : 
tkn."B,i/;|^fl[ferefore,rad.','^n..A.B i= tan..B .Q cj$t.. B'A’Ci ‘ 

10. ;Irf.tbe similar riglt^angled’ trian^^^ iO - B O F B, we 

haW O B O D 0„Fr O E ; thl^ is, rad. : CCfe. A B cos. 
B/C : co8^ A C therefore, rad..'cQS. A G ?= cos. AB cqs B C. 
■' In like wanner,;if the angle B.'G A enter into thjkproq^s, we 

shallhave^' \ .■ 

I'l* Bad. sin.. A B = siti.iB C. A'sin. AC. 

Ik Rkd.’ cos; B C A = cot. A C tan.. B C. ' 

;’J3. Bad, sin. B-C s= dpi. B C A tan. A B. , 

■14'. By art. 8, %os, B A C = ^ c _ tai,: a b cds. A c . 

;art. 11, siu, B C A 


' rad. sin* -A O 

rad% sin. A> B rad.^ cos. A B , , « 

"TikTAF" = Sr .AC ^. AB > tJi^^refore 

cosi, B A c cos. A Q cos. B , , / . i a 

s?^==.siAB,.==-Sdr’ ^ = 


A B ,cds. B G *; 
' i, , rad. 

€Os. B C. 


hfence we havemd* cos. JJ' A‘ C sin. B C A 


l6v 9/,cpt. B A* C = ; by art 1(>, cot. B C A 

-tan-BC. . - 


tfen will 


tan.AJ^ 

t»n . B C A 


therefore C A = 


sin, A B sin. B ’0, - 


rad.®^ , rad, tan. A B 
cotJ&GA ^ siilBC * 

by art 


tan. B C A 


cot. BAG 

10 , COS. A B cos. B G = rad* cdsi AC: therefore, « a — 

/ • I , , " ■ > • . " ' . B A C 

ffom whence, radV: tan; B C A :: cOtj O C A ; rad. :: 

cO}S> . A C cot. B A C 5 thercfor^e,^ rad. cos- A C ?=•: cot. B C A 
cot* BAG'* . '-''I 

16. TheVreverse of artirl^ will -giyc rad. 00 s. B G A « sinv 
>B AGcos. ABv; '' 

17. By^opmpariiig the articles Q and 11; .7 atjd^S; IQ^^ct 15^ 

andi^bk^giadi^ :t^.fol- 

ovM fA'Tt 5-^Bstn«‘^.BCA ainA-- AC ■ \ ‘ ' *' 

. e«t.-.RAC’'tafe.*»C .-• /■■, .v';;" . 

sin.,^G BCA'4a«.‘AB 

. COS. 


COS:, 


vB,, ‘ 
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18. Th^ sibo'^l^^atioos, 10, iii nmabWi conta&i' all combi*" 

nations that oa.nte’iBffiJe but oC^ie sides and angles of the right 
angled sphenblaliriangle A B C, tiz:'A B, B C, A G, B A^<?, and 
B€ A, yhich be aitange(^.to the foUowmg rnannep :* 


AB 

AB 

BC 

BC 

AO 

A? 

|Bd‘; 

AB 

AB 

AC 

BC 

AC' 

AB ' 

AB 

ftAC 

mAC 

AC 

BAC 

BCA 

BAC 

BAe, 

BCA. 

BC 

BCA 


BAC 

BCA 


19. Baron Napier’s two well known rules relative to right 
angled spherical triangles are cWprised in the equations, art. 17, 
the left hand side of each represents the middle pari, the right 
hand side composed of tangents and cotangents ; the' adjacent 
pari A, and. tho^e, containing sines and cosines, the separated 
parts. ^ ; ■ 


Akticle IX., * , 

On Ihe Maijmmtk.tl Principles of Chemical Bldlosoph^. 

By the Rev. J. B. Emmett. * . 

* • (fionlitmcdfium i. p. 8S, Ne* Series.) 

• In the former papemyin the numbers for Augnst» September,- 
November, 1820, and January, 1824, lllave explained the;cauBe!: 
of the expansion bf*solid matter; cohesion, and crystallisation, on 
the supposition that the force of attraction wliich is coAOeraed, 
is the same as that which produces jjianStary motion, and thkt 
caloric is real matter. Before proceeding to the consideration.', 
of liquid and gaseous bodies, the atomic theory, and chemical 
action, I shal* demonstrate tbafrtiiere is, pot in matter any force* 
except that which varies ’inversely as'Ure s^are of .the distance,, 
and that the etiects of heat cahnot possibly drise from any; 
motion existing among the particles of matter; I shaljj. there-i 
fope> commence '#ith .SiO .corisiitemtion of; the action of ooipus- 
“cular forces in general. . * , • ' • j- 

Therefis a remarkable difference between the action. of ebrpas- 
cukr foibes aBd)bf those which, .act between seja^e'imaa^ ©sT' 
matter ; for example, a large. nJa«| of glass exeiis no, .sah6ib}» 
force upon bodibs which are placed near tO;it, provided' 
there be, h sensible disdtaee between ■■iMki bi4;tid^ a capjRa*^ 
tub» of the thinnest posdibl©; glased , end i^ i’t yx- 

water, the fluid wH rise* to,- and rema& at a ,certaii^heifd>ti. 
which altitude is, foppli^bypxpeiyi^^^.^b' bd inversely as thd 
diameter' of the* tube(^?[actly lil^y : libace uiere 

superficial atfaractioti ip^yimea am ,the.^d, whiph xexp,'- 

much 'exceeds '.the' .'^'sd tiiiit., attractidti.: »■' 
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eotirely i^pewSci^.k a.-t^ck ha,vmg the 

^me op!?mn|, au4 the water' will no nigl^r. , 

■ A Bteel, lyire'pjf J-lOth inch in weight of 

several .liualjed pounds wilJiiaut.hnBato -the. attrac- 

tion betw^ &u two, circuljir discs, of 1-lOth inch in diame- 
ter exce/i08 by m^ny million timej^ the weight of sl disc^ having 
tile ‘^saipa diameter, and a tjhicknes^ equal to the diameter of one 
particle of steel; yet the ^traction of tw^,Jta|,rge*, masses of steel 
is . almost insensible,, if there be any sensible distance between 
them. These have been supposed to arisp.froin ssiijbrce which 
varies inversely as the cube or Ifburth power of the distance; 
such a force does^' not exist, as will appear from the following 
reasoning, which depends upon four phenomena* , 

Phenomenon 1. Place together the surfaces of two perfectly 
plain plates of glass ; on separating them, their mutual attraction 
will be very sensible, even if a single fibre of silk be interposed ; 
it acts in vacuo, or in the air. 

^2. A drop of any liquid will adhere to the binder surface of a 
horizontal plate of glass or metal. 

3. Two drops of any liquid, as mercury, water, &c. placed 
upon a horizoKtaT plate of glass or metal; and vejry near to each 
oAer, approach unite into one drop. ‘ ^ 

<^4. When two gases which do hot combine chemically, as par- 
bbnic acid and hydrogen, are placed in a vessel in the order of 
their specific gravities, they soon attain a state of perfectly equa- 
ble inijrture. 

' From phenomenon ,!, solids exert upon eabh other a sensible 
fprcC of attinctioh, when their surfaces ‘are placed in contact 
With each other, “which vanishes when the distance becomes sen- 
sible. Since all liquids expand by heat, and. dbiitract by cold, 
and since the quantity Of the expansion is sensible compared 
with the entire vdlhme, the particles of any liqi?«d cannot touch 
each other at the ordthaiy tempei'ature of the air, but arc at a 
distance which bpars a finite ratio to their diameters : at that 
distance, phenonlena 2 and 3^ their mutual attraction very 

B eatly exceeds 'their wei|bi:^ and froni 3 is sensible at measura- 
2 di'staqbes.’ ' ■ ' > . . 

From ^enomenon 4, the mutual tendency of gaseous particles 
to each other exceeds their weight at a distance which is many 
times greater than their dian^er. 

Suppose these effects to resultfrom a ' ' 

force which is inverseljjM the cube of , . y j 

the distance!: Take aa*vanescent of " ' * / 1 

elementary pyramid C A D, jwhose ver- 
^ is A ; let a corpuilele at, A ; 

take two sections; K L^ 0 p, parallel to 
each'; other ; ^ apd"4et ' be 4 
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thickness. The area K L : area G H A L® : A H® but force of 
u particle at 1. : force of a particle atK A H’ : A L® ; compound 
these proportions, and the force of K L : force of G 11 A G : 
A L. At A erect a perpendicular A N ; take L I : FH :: force of 
plate K L : that of G H ; and draw the hyperbola M I B, whose 
ordinates L I, H F, D 11 will be as the force of attraction of ^the 
sections at those distances ; tbcreforei|the area BI LD will re*pre- 
sent the force of the frnstum C K L ; consequently the force 
of the whole pyramid to a particle placet! upon the vertex isinh- 
nile, since the area BOM N A C is iiuimte. 



Take now two equal pberes of Iht c auie matter^ A B C D, anti 
abed; let F be t corjmscle at a certain dist Hcefiom A BOX), 
p one 111 contot’l with abed; take two elementary cones passing 
ihrouvib Mie ceutre.s and cqui^nuular, A F E, a p r ; let A C =s^ 

C K of the fomier figure ; and in ih® same, let u;; = G A ; then 
the foice with which P is attiasted t force with which p is 
attiactcd : area 11»I K C : area F M JS’ A G a finite area : an 
infinite one; therefore the foice with which a corpuscle is 
attracted will be infinitely greater in. contact than at the leat-t 
possible distance. Therefore if the attraction be finite in con- 
tact, il vanishes when the corpuscle is removed to the h'ast [»os~ 
sibk distance frpin contact ; but if at any distance it be finite, it 
must be absolutely, and without any exreplioq, infinite in con- 
tact. By observation, the force of cohesion is finite ; but by 
phenomena 2, 3, and 4, the attraction at a distance is finite, 
tlierefore if the iorcc be inveisely as the cube of tlie distance, it 
must be infinite, which is not the case. But suph a force does ^ 
not exist. * 




Bet A B C, a // c be two unequal apheres^^vine the mme den- 
sity, the force of attraction being inveiaely as the cube of tbc' 
jdistance ; let P and p be corpuscle* similarly situated wth/ 
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I'ftsfoect to ^ach j.ia A B.Qi?itake «^y t?to'«lenwoJ^^ pytouiids 
A jD E B, B E R£3'; aad m.a.b se itflite -two'jrespe^tively 'sitoilar 
and' similarly satofded one8.^i de b^4>'4/te;^M. ^h^{ the soEd 
figures Aip E.^ ^id ci, the nnwber of siu^rly ^iiiaiated parti- 
<des or poijirisis ,^sthe cafetj. ctf titer hptnelogon^i lines that is, 
the nund^jn A’ B £ B.t:,that incd’d ^.^ w E E*;j9 or asB^ ; 

feeing the radiiW the -rinples), hjut the fece of eech is 
asij^'’ : F.Er*; there&re,.'|/y cohipOTinchnig the prpportionev the 
fojtce of A'.DE B,; that ota d e b R* R® :: j.i 1 ; and,the 
..-entire solids may be divided into an equal njamber’df sirailenr and 
dimilarly sitnatea'^lementary pyrafhids, each of toe correspond- 
ifag pyramids' of one attracting equally with one 'of the other ; 
tiM^eforCi tim entire attraction of toe two spheres will be equal, 
when the eorpuscles are placed at distances which are in propor- 
tion to theh‘ radiii Take, therefore, a glob,alar vessel filled with 
ahquid, and of adarge^ diameter, as one or two feet; find from 
toe density of this body in its sohd and fluid states, what ratio 
the' distance between its particles has to toeir diametof (this is as 


ton^iiy ) *'^*^*^ place a particle of matter in this ratio from the 

g^he; it will be equally attracted by it, as it would be if im- 
mersed in. the liquid; and more; if .hearer; but iat this ratio of 
distance fthm toe corpusdes tben^^lves, the attraction exceeds 
the force ?hf grawty by phenomena 2, 3, and 4 ; therefore it 
dhght to fee attracted tq, the; globe; but no such effect takes 
p]iece; thj^fore there is 'no such foj-ce. In.addition, if there 
tyere, it would not fee purely corpuscular,' .but would be affected 
,b|: the lii^HS t let' there be fwo spheres of equal density, whose 
diameters hre A tod B, tod the distance between their centres 
B 'be^rig in i jcbnstant raLio to their ifiameters ; the force of 

a^l^ction’will be as or as ^ i. e. hs A’ ; toerefore, if’llie 

Alt' '■ ." 'A* 

rofce acting. between two spheres qf corisiderahle .magnitude be, 
iatohsibJe, when there isA considerable, distance feet weea'toem, 
nhich mfeije wili it be inseti^ifele when the sphere are very mucUs 
redai^d,' tod tfee same ratio of dmtance' remains-i Forinhow .a- 
^heric^dtlfeP ofa hquid of ,paiti^es of a given.ma^itudd,; andr 
l^posehats^tondincy to.; a pjM-te bf glass,\idie!nomeaoh*3, to 
.etofeed i^ weitotv ifeuminish ^hoswagnitude of '* ’ ’ 

tiie of each is a^.-B^ l-nft nurrtKA 


,and 

.e iii^ber .ih ..a:sectito. of a 


ie-m as 


, -thhfyR^e toh!;-w,h<totototocypdinii- 



.toitice SMS. 
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The force, ^ fe^refore^ varytiig as the iixveir^e /#ube' or fourth 
' power Qf the does jjtot! exist ; if it wpul€ not be 

^ble to produce '^the observed ^ects, avS it co^il not be pnrely 
corpusctdar; but these foKjes ai:^pnrelycorpuscular/aii 4 ^d 
not up 6 n the n^ass of inattei5 vii^ncerhe‘d, but'^^ merdy 
intensi^ of the tittracting force^aud the absolute distance of one 
attracting surface f^om;atlothef^' Tiygf''|ibtion wiUbe considered < 
in the nfext paper r i\\ the remainder’off^e present communica- 
tion, I shall proceed to an examinafiou iof the nature of that 
Vibratory motion which has been supposed tp produce the phe- 
nomena of heat, ' * , 

In a former paper, I examined some' parts of this hypothesis^ 
and stated some reasons which induced me to adopt that which 
supposes heat to be real matter : I shall now demonstrate this 
intestine motion to be impossibie. The jsarticles of all matter 
are known to attract each other ; and the direction of the force 
is invariably that of right lines meeting at the centre of the body, 
if spliericfl ; and always meeting in it; ther^ore, when Iwo 
bodies, whatever be their magnitude or ^gure, attract eVch other, 
they move in a right line which past through them piSktil they 
come into contact ; after wHch, they remaip at rest. Now if 
sulphuric acid and water be mixed, heat is excited, and the 
volume Js diminished the ^►patticlesj tJierefore, are nearer to 
each other than they'were I^Totc mixture. If the heabexcited 
result from any vibratory motion, it must continue so long as the 
heat can be perc^jjved ; It, therefore, cannot be a motion which 
is in the direction of a right line joining the centres of thp parti- 
cles ; for this brings them together, and produces a state of rest;, 
the vibrations then must take place in . a direction which ia 
oblique to this line. Let us, therefore, see what sort of motion is 
p(jgsibie. That one particle cannot oscillate about another as ite 
centre, or aboflt the centre of ^avily of ^he two,, is too evident 
to require any proof; but one, may oscillate between two. Let 
A and F be two equal particles of matter 
placed at any given dji^ance from eaph 
other; a third, may be made to oscillate 
between them in the right line C D, eq,ui- 
distantvffom them, and at right ijngles ; jet 

the force of attraction vary as being 

the distance, and n the index) ; b\t E and 
F, sand &iand tAy. l»ad fnd F, wll alssiays 

attract each other 5 let B be at E; the force 
with which it acts upon’ A akid-F,^ brit^ them together, or in 

the direction A F, is as ^ — ^^ jvmile A' and F attract each othi^r 

in the aaine force ^^her^re in a 

perfectly free fr<M» afl jret^tati??ei. sonfr' cfesiie. 
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«iiu:er th# wni 8^n com&;iQtd i^ntapiv fmd of ^onrse 

|)reserve a statfe? Osi rest. And if more of tfc|se,«yi^teiB8 be jailed/ 
ettd systems. thebiMselves be miade.to osci^te; a's^ of rest will 
im,attsiBod, very, ^eeddy' Snd sooner in.a, large mass than in a 
nmaller’^ lpat a |l^vge.bo% retains heai longer than a^smaller 
one of t^/eamS'kind of matter. .The ptdy motion that can be 

I mrtaan^'is.one of revo?v4 
idibn. .lot two partic^sb 
A and equal and 
iar, revive in aimn*reBist<- 
, ing medium ; the|f revolu- 
tion round S tbe Common 
centre bfgtayity^ and the 
oentre of j.their j common, 

orbit may <be cotitinued ii^finitely.. Add another system, equal 
nod simWr revolving ;round their cominon centre of gravity*; 
loin S s, and bisect it in T. The motion of each system might 
ni^tinue independently of the o^er; W each pafticle of one 
Idling attracted ^ each of the othW, the two equal systems must 
npnroacb each other in the direction S *, .and soon destroy each 
otter’s motion, except they revolve round T, their oommon centre 
fif gravity : add more systems, and they miisf all, revolve round 
.4he.commpn centre. of giavity of .fjie Avhole. If, therefore, any 
body be;3^ at the absolute zero of. temperature, diere must be a 
laotionofthe whole of ij^ pmts round its centre of gravity, which 
solids is impossible, aha. in liquids arid gases wbuld be evident 
vortices which . of necessity.inwst produce 'mechanical effects, 
^ich is ^t .the '.base. ..Besides this, the motion cQuld only exist 
in a non-resisting medium'; under the pressare of the air, and 
the wei^t of the. body, it nuust be insttetly destroyed. A solid 
..^uld not retain its h%at for many .hours, since all must, attain a 
Jitate of fast in.naai^ tbcs same time. This motion is. also’itay- 
nicallyltlpossible, if^e foice of attraction be supposed, to vary 
inirerse}y ;:as the ;cnbe of the distance ; for.if a body revolve round 
A:ceBtra offeree, |ind be .so attracted, ill orbit.must be a circle, 
a l^arithihio spiral, .jdia former, only being permanent, and 


4%e mass^ and pressure qfthq^r, it becomes a m^fithiaic spiral 
i^roat^ng to the pole ; ah^'%,ttaining this, all.mo^n peases ; 
jmd when this is the case, pe body becomes, sbsc^utely cold* 
. In addition, wbatevef bnliiefcmCe of, attractiopy) since cohesion 
‘‘vanisheS^ wHen the particles qf'a body are separated to the bast 
^possible,' distance from contact, it is almoiotely. impossible for 
there te,be any nbhesipn hi*8,blids if-the pifticlesJ^ve any such 
motion, 'since' they nevir, can touch each other., , A motion of 
this sort^ therefore, .pawibt ephh^hue ; and it nsflhqease in nearly 
same apace of timb,ht,ali !J^ses o^jhe same tpatt^. The 
■ motibn itself may be hbwptp'^d'to be impossible; “and, if it did 
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to q of rtife^se which are^ 

observed m tho l^henomena of h^t. 

From whafe^M be^M said, evident that were there no 
resistarice to this species of it could be |>ermaiient only 

when the force, of attraction is•^fevens^ely as the square of the 
distance ; but ih a resisting : thhtis/ under the pressure 
of the atmosphere, and, the weigm otfhe 'foarts of the body 
selves, the motion must cease after ^ryi^iew revolutions. Con- 
sider the weight of the particles alone; this will give them a 
tendency to describe a parabola in the higher part of their orbit ; 
then in the lower, the action bf gravity counteracts the tangen- 
tial force, and idtimately must destroy it ; and even in liquids or 
gases, it is evidctUt that th^e is resktance enough almost 
instantly to destroy all motion ; and as the quantity of resistance 
thus opposed to the motion of the particles does itiOt depend upon 
the volume of the liquid; *bnt u|h)n its density,' the magnitude, 
and velocity, of , the parades: If two unequal volumes oftlie 
same liquid contefaed in similar-vessels be heated to the same 
temperature, the motion will be destroy^, or the heat wih cease; 
at the same moment in each ; but by experiment, the heat con^ 
tinues longer in '^hc large than in the small^vo^me. Again : 
since the force of attraction aats only in right lihes, which in 
spheres ^re directed tp their eenibes, it is quite impossible upon 
any principle that it can gife rise to any sort of rotation what- 
ever ; since this can be produced only by a force acting obliquely 
to that of attraction ; for any number 6f bodies attracting each 
other, and at liberty to move, will move towards their common 
centre of gravity only : there is, therefore, no cause whatever to 
give rise to any motion of rotation. * ' 

But even supposing thO motion ijself possible, the effects will 
nc^oiiicide with the phenomenjBt of nature. The great pheno- 
menon to be exJdainCd is this ; AH bodies,^ whether solid, liquid, 
or aeriform, are increased in volume by* increased heat, and 
diminished by reduction of temperature ; therefore, the spaces 
through which the paftides move are greater^at a high than at a 
low temperature/ and this velocities ari supposed to be quicker* 
Let us see how fttr this can result from the known laws of curviV^ 
linear motion. two V 

bodies A and u describe ^ 
respectively two circles , 

A B 6, 6 g, with uni- / / | X 

form motions; the cen- A . J ^ \ 

tre# of force being the i I 

centres S and 5 of the \ > I 

circles let AB/u 6, b1e \ "6 'j/ 

two evanescent arcs, 
which are described in ; • ’V 

the samp pqrticm of time j fr^' ^'and draw the perpendicufers 
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, BG, be, and compete th^^paralM^gi-ams, C D* 

By the nature of centripetal foi?ee, it is iu each aSfl) B%* d h, 

Now 4"c: ; chQrd A B K chord A B : AG A C = 

-1 1 V elidrd^ a \ 

^imuady. a c. == 

1 ^ 

Since the evanescent^jiord is/equal to its arc>’ ;the centripetal 
force, T(dth which A tehas to S rthat \^ith which a tends to s ;: 

£E*.^ „ 

' ys ' 0 . ' ' 

Again,; since ^the arcs described in the same "time are as 
the velocities' V' and u, centripetal force at A..: that at a :: 

Jf T and t be the periodic tiaies, centripetal 'force of A (F) : 

'*» ' It ' f*' ' - • ' , 

oeatripetal forcedf a (/) :: ;j5- 

Hence, if the times T and t are respectively as R" and ?■“, the 
Velocities arenas and or V and aOd tlie centri- 

■petal ftwee F is-as 

>, . If, therefore,, the velocity of a.piirtjcle be increased py heat, it 
i§, greater at a repiote than at a nearer 'distance 'ftom its centre 

force and m this case must have s- negative index, or 
' 2 n must be less than 1 ; .therefore g— --; must be as I ;at the 


least, or centripetal force must increase with increased distance* 
*If such force as ;tlh|V]Px.i^tej^ij[i th?j,partick^ of matter, its 
, ^effects upon the moop be vmy great, as may be proVSd by 
f phenomena 2, 3, arid 4, , 5f the, force of gravity vary inversely 
as the square or cube of the disiance^ the greater velocity attains 
. in the. smaller oybits; which is highly inconsfetent with the 
phenomena of the solidJdcation of liquids by cold. And in all 
^ caseSj^ if the naotionbe obstructed, i. e., if part of the centripetal 
force be removed, the conseq^uence is a diminutibn of the orbit, 
which is changed into a , spiedi, inwhich all moiSbn soop ceases, 
the bodies ultimately eo vS|b Jnto contact. If, tharef^re, , this 
'wecerthje pause;af heat, thi pressure of thb'atihqsphbrb^ 
soon d^troy thb motion,, arid friri bqdy,.y?ould:^rrir^ at 'the true 
zero bf temperature* ' ' V* . . ; 

^ The nhenotneua pf combustion furnish us^w^h; another argu- 
ment which is Jbtal tq Ais %pothesis. $ sand^ 

not to i^nition> and lefitfall .upqn a piece of dtry phosphorus ; it 
will set it on fire, and the whbfewill be cqrisum^ i.intfmseJieat 
will be liberafo# ; 
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If'thiS' ■ whole tfust 'been 

communijq^te'S'li^ s^d, foi^'fes^ the ^nieioix 

oCihe pirticles ' >f ’the >^mb«h^fe''.bdd?',witfa ;thSBe 6f hxfg^h, 
no such%otion ^an poss^y reii||| ; wjio is at 

all acquainted with but 

that .such aa‘'hflfe'at is absbhiieJy'bp^sed, 

to every known4aw Q# the ^dtabiiiiiic^ti^l of^m^ it being 
quite impossible that the motion given tb ^small mass of matter , 
can commtinicate a greater in greater masses, which must be the 
case, iT tlie castfsb of heat be motion* Still more iibpo^ible is 
the exist^ce of a miere vibratoiy or undulatory laption. .! V 

In the above researched, perhaps, I may not have described 
the sort of mofion which is intended; the r^son Why T have 
selected thatof rotation is# b^tiise it is ^e only one which can. 
have any pernmnency, and has been more particularly defined 
by some writers; than either vibredion, undulatiobi . or any Oth^ 
tihat has been supjposed; and ib'genergd, the intestine motions 
that have been introduced to explain the phenomena of heat 
have been expressed in such vague teans, and in a maimer ,so 
totally destitute cf precise definition, that it is^impossible to 
collect any thing that will enable any one to ^ubmit’ it to a 
mathematical inquiry* I hafe, , therefore, selected that which 
of all others i$ the most likely tO answer the conditions^ being 
the only one that can be permanent, w^eh there is ho redi^taace 
opposed to it. ^ 

In the next, I shall apply the principles to the constitution of 
liquids. ' , 

(Tohe cotiMnued^) , 


..'XaTiciE X. ^ 

On ikttspore. By B. So^erlfy,. jR£Si 

<|[To thp JPl<®tior pf . , 

snt,' ■■•x.,''. 

4 sseoiifD. nlae^ of i£is curi«i||f and^raie ni^@Fal just 
fitlteninto it is i rei^fklble l£at'!^elo- 

ctditjrofiii Bun^ritiso extr^^ly attl^piu^ so 

well , characterized, should have^raraaioied for ^ long a feiiod 
inikuowiii tor it -isiU be recollect^ th# ^e oi^ iaass;,tdthei^ 
l^owa Irad Qorde accidentaKy itrb^^e ^:^ of M. Leiieirre,and 
that trora^s whara^^lraufi-.^ts e^dst^iti. coUeotions 

have beM^Woke& 'JFkom the di^^hi<^^|!i|iaTe t«i<h tlris apeci- 

• Mr. jt^iidrah has heed so oh|l^g*as to subject soirai &ag> 
1S[(V) Spnt$f vpiu^ lu. ' 2 f ' ' 



■ilM' - Mr. Bt^oethy ^‘Dia^q^e. . [JttN®, 

meets to a ciitttfi exaimnatioa' t>y the blowjflp^j fed Jke'hasf 
favoUFed i3ae wjfh’the fqUqwteg 'aiBcowt hi^s es^j^meafifi; He 
trM jprobahfy te^ke advant^ie qf thief qpphrtuiBt^ to bomplhte a 
aeW aftsdy^i'B of this minemU wh|ch he wm cqmmufiicate to yqa. 
; . 'I ^-/Sirj'yqurs, ‘|Cc. 

'■ -G. 6-,^SowE'Ba-Y. 

]^&minaii0n of the t^bove hy mem^ of the Blovmpe, fey J. G, 
ChiWfeii, FRS: L. 8c^E: FLSz&c. &c. 

" Specific ^ravit^ 3' 205, wWcll is probably a little tpo; lights 
as some Very ttimiite air bubbles adhered to the* specimen after 
imiDaersioit: in which I could not completely detach from it. 

Atone in a glms : decrepitates Tiokntiy,.^ splitting into 

lipiiiiute fragments with a sudden eMlosidri. At :first but little 
inoistjire is given off, but when the bottom of the tube is nearly 
red-hot, abundance of water' condenses in the upper part. The 
Water has lio effect on blue litmus paper. The assay loses its 
^lour, more or less, by heat; and frequently becomes milk- 
. White "on the surfece : tne fragments do not brown moistened 
iurmeriG baper* ‘ 

/ Alone m the forceps^ or on cknHoaly it is infusible. 

‘ With soduy on the platina wdre, i\gives an opaque globule of a 
dirty pearl colour, inclining to yellow, in the osddating , flame. 
In the reducing flame tbe globule is almost black externally; 
internally dark-gtey, inclining to brown, llie^assay in this expe- 
riment Wits prdverized ; soda has scarcely any action on a frag- 
ment . 

With boraXy on the platina wire, in , the oxidating flame, a 
fragment of the assay dissolved with difficulty in a large propor- 
tion of the flux into a -perfectly transparent gjass, whioh^r^rds 
yellowy while hot ; «quite colourless, cold. In the reducing 
, flame^ the glass retained its transparency, and was colourless 
, both hoi and cold. , / \r 

^ ' o/" 'on iit Ae oxidating 

^ flame, the pujyerized assay dissolves slowly into a perfectly 
^' transparent glass; which is dee^ryoBow^ while hot, quite colour- 
less cold. in the reducing IJ .. 'me, the glass is pi^ourless both 
^qt and 5qpld, ISTo silicU' skejj;4w nor residuum is left, nor does 
the gla^ i^ecome opaqtie by flaming with either of the tWp last 
‘■’ifcxes, v.y : ■' 

I With eobalt/ei Anec^ ^ 

! Wiih : 6 &r(i 0 b 0 cid and irony no- trace pf phosphoric acid. 

? '^J^eriselfets ^ atdtes ‘’that; fragments -of ■ a>, small pihoe of 

;3Ehleii^te’s diaspore,;^^ ^atcSfb' slight T^riess/^-rfe^ blue 

^ioloiir df reddened papdr,- (Use of HloWpipe, p. 5SZ7.) 

Sowerby^^dlineral sfflits blmpiptbheti'acters 

Vidth thi^ diagpote of v, 
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ARiictc XI. 

Oh Cadmium, and the SouteeH of p> a utint, u in QuanUtu. 

By Mr. W, Jleiapdtb 

(To the Edifyi of the Amn^'- l^htb iuphi/ ) 

SIR, Bust it, 56) out MtAkei stit^d, Jpnl ), 

Will N reasomiigon fht p^opoilics ot <adniiuiu, its \ohtility 
in tho metallic state, and hxidity as anoxitiv., I cvp€< ttd to ineii 
Mith it m the subhmtd products oi the /ino suulting bouse I 
dccoidmgly visued one in this noighbomhood, mdbioughtaway 
some specimens, among which 1 ha\e discoveicu the mtial m 
much largei quantitj than itl islutlu lobecii obtained, varying 
horn 1 ^ to 20 pci <eiil, 1 ung six U m s iiioic pLntiful than m 
the nehest substauces examined by fc>tionn yei 

It in^y be piopcr heie to mention the ( \act situation iii whicii 
it IS to be met with I believe li s well known hit /an is 
icdiued liom tin oi I i sort of disullalion, flu calamiiu with 
'.mall coal as < hux being mtioduced into \ ^ ^t closely covoed 
on Ih lop, 1 it Ihiving a tube leading liom its bottom into n, 
Vtj>ult IkJow , jubl under tln>^ ihcic is a icssel ot watci placed, 
)nd % moveable tube is kept k>ng < i ou^h lo icach Uom the shoit 
lube m nly to the surface ot the h itii, 

Tht woikiAon^au not m the habit ol Ci)>m<(lm<> the two 
tubes until what thf } call the biowubla^t* ’s ovo, and the ^^blui- 
bJazf ^ begun thi& biown flaim is owing to cadiniumab^oibing 
oxygen, jt sublimes, and is atiac bed to the i oof ot the vault, 
but n Ihf giciiest quantity immc 4 :Uately,o\i i the oufne fiom 
^h it 1 's‘jU V it IS mixed with soot, sulj>hun t ol t admuim^ 
and ovidc of -iUK Thc^ ooiom is & . ompound ot brown, ytllow, 
Uaik and while, varying with the tpiaiitiUrs of the dilitrtnt 
sub‘>tinoc& which euUi into the unxtme 
To < btam the metal, I have used the foflowiujj proci Add 
to the sublimate an exccfjs of luonitic aud , hiiti and wash the 
lesiduc, add the washings to the liquid, evajJoiate to diynefei<^ 
to get lid of the exce'S'S ol at id \redissoIve in as little watei av 
possible, hltei again to bipaiotc/Uie msoliihk* p.ul, lutioduii i 
plate of tme, and the oadimumlis piecipitited lu the ioim of 
amall loaves. Jin reducing these «> a mass avithout los .. I has t 
%u)d conside table difficmty Ifom the volatile natmi ,of the 
niefal, tS&c. 1 followed felromeyer’s pioct ss, until 1 fouud that 
Uie glohulea which euhhintd luttf the cold jiart of the tube wete 
moie ihidleablt, and did not, abnedestttbeb, scale ofi win ii long 
liammeied , I, therefoie, put the spongy precipitate into a blacR 
glass, tube (closed at one end), tt^ethfi wiAi a little Imip-black 



otyfpK 5 Jsie^t ,the ead conj^a^ thf. ai|Jt^ ^-the tied heat 
pm&iQa,fire4ft&te iintU the 

limed la)^ a part of the tube veiy near'4Fh4rq,|t was. redritot. 

th^T^rag oi^twhaf remains ip ^ejhottom (aad whic^ my 
he ddne ,|?i^ou^ danger pfio8in^;pp^^ of ' the siAHinste,. as that 
paheres,'ifi|y finhly to thehlais), introduce some ijmx, and heat 
it 'igehtly ;*|yhye the w;ax'1f in we apt bf lftimihg;‘Pie metal will 
Wd term a button, ,^if assisted, w'rfh ,.digh|jagitatiqn ; it 
a^pnld. be allowed toi cool before jt '^s.ta^n buf)r^ .'lt8 colour is 
Bobh that those of.diy friends who have seen it supposed it to be* 
silyer.; bid- when.^oinpaxed with ’& piece of .that pjetal it has a 
blue cast; .1. The hd^om and sides of the button are' covered with 
facets, haying exdotly the appearance that it would assume, if cit 
haid been Jiruck dh every part of the suiiajce with a small ham- 
mer. When examined w'lih .a strong lens, tl^ supei#cial crystals 
resemble stars, esoli having a nucteus from which six spiculm 
radiate. have inclosed , a" laminp for ybur exaiphiation ( you 
will perpewe that it is more malleable than Sfromeyer found it ; 
it is vei-y probable that his contaihed a little zinc. , The specific 
gravity at 62° of the specimen from which, this piece was cut, 
was;8'677.' , 

As to the weight'of the atom, Stromeyer calls it 6'9677, but 
his analysis gives t 

Carbonate 7’65 

. . Sulphate '• > ♦ » « • ' 7h5 

Nitrate. ..... ,1 s. . 6*93 

Chloride^ 7*16 

Fhosphate ... ..r.. . 6*89 

Oxide.......,.......;' 6*96 


Average .....J*005 

from this, I think, we might infer, fhat the true number is 7, 
at least in the absence of a greater number of ex^riments. He 
has stated, Annab, voL xiv. p. 271; that " the precipitate formed 
ftom muriate of cadmium by carbonate of animonia is insoluble 
Vn ah excess of carbonate.” This has been contradicted by the 
late Prof. Clarke, Annafs for March, p. 196.’ Tn older to setthe 
Ciuestion ait rest, I made sotne muriate of cadmium> both of the 
snl^tances, det/ig pure; theh^ht 1-lOth ^raiu into two watch 
' glasses, adding a few drops m water to dissolve it. * T ponred 
upon it a solution bf (mrbonate of ammoum (saturated at 60*) 
un^ iOaihoudted to ,227*17 gr. it appeared to have dissolved a 

d t 5 but having stood 12 hoprs, it was decanted, washed, and 
t at 16(^ long enough toeyaporataany carbonate of ammonia 
left in it; the residue was -08.. Now as grain of munato of 
cadmium is equ.al to^^4 carbonate; supposing the ?604 of loss 
to be disaoj^yed, inst^d of ifie unavoidable errors of:expedment, 

' . . ■ ’ . * S * . ' ' '.'s . 
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it ckwiaot be soluble one part ifi ^^56792^^ »o near 
appfQkehing t;6 jiisolabOity as t^tead- to the couplusidti that Dr, 
Clarke in eriw- ' 'f''''* ' ^ 

In one instance wheiisubliimlfetli& piire metal, the top of the 
glass tube was not closed, ahd ^j|ad been kept in the fire longer 
waii usual ; upon scrapmg out thp sii&liiitktej instead of metgil, jt 
consisted of pUiple, o^4que, crystals; * 

imagining it to be a carburet, 1 ^rew it intb muriatic acid,' where 
itdissolVed without effervescence, and left ndresidiie ; it, therefore, 
must .have been k OrystaDizedpx|de, but whether the oxy|fen;was 
in a different proportion than hitherto found* 1 4iave not had time 
to ascertain ;^but as I abi engaged at present in experiments upon, 
thb metal, in a short time yoh .will receive an account of any 
thing which may be interesting^ ^ I cannot conclude without 
offering an opinion as to the heSt mode of procuring it in suffi- 
cient quantity td be useful in tlie arl .. As the cadmium rises 
earlier than the zinc, the first products of the distillation must 
contain more than the l^t ; if the tube was put up immediately 
upon the pot being charged, and die ^h'st few pounds ofzinc kept 
separate, I have no doubt but the' zn-c smelter would find in it 
enough to pay b^s expenses in subliming it; dn fact, the addi- 
tional expenso Would be ve^ trifling, as they do not sell the 
zinc in the crude state in wj^ibh it is found after distillation, but 
always melt it into lump^ ; this is done in, an iron pot, by putting 
an air-tight top to it, and increasing heat, perhapS; 200*^, 
which may be d«ne with little fuel, .they would, accomplish it, 
mid thus be enabled to render the new metal at a price very little 
higher than they do zinc. I remain, Sir, 

Your most obedient servant, 

• WiuniAM Herapath. 


''Aeticus, XII.' ^ .'v. 

\ 

On the l^ethod ^ the pres x^f ^ickelf^ qnd 

' CombmatiQii with Arsenic By 

'BerzeUds* ' V \ ■ 

II J> Analysis, Ore of mcdceifrMi ''Ld0 

• V. '* ‘ -y 

;Tn is ork of nickel is n# crjfetidliied^ lt is a White bnlHaut 
metalli'c 'potass, of 'a 'agranular struvite, ar^?'twb ykrieties''’ 

which ajrk .very:ffifflcultiy dretingi^hed fript each^^eri: Iti 
of these ykrietieC gWinS are ;ir^|thder ; it dep^fe)pitates in tfe’ 
fire' with' extreme '^yiplenpei, whe^iektett'^a gf^ tube clps^d\ 
at'one leades’-a m?k^'irese^hrig'kd|femidbel, kud^|(;pdf- 

. lion of spldhuret of arsenic eubliitts..^ Ine other variety also 



is by -Ibis 


.0? t^CJjfellt 


_ ^acfc; i%bas'ib4i.th^'ij^^.,_ 

iirfe; it dec^Bf^^s less,, gives, sutphur^lj* .!)? areelUc by distMa- 
an#lfE^e»>a'^iiyer-vv^l:^ ii^siltuai^ ■ ' 

,H:.It .app^^ .tiiiat, it is t& fipiE. ;pf . these vamti^S which! was 
e|i|wained|^ M. Psaff., , twp, %st ah^yses wlsich I hainow 
,tc describe were rijsia^ Jhe . Hirst , va^^, and the 
teibaind^ on the second,, a® may bdseeii ^ythe reSolts. ' 

V ^ hy Means Acid. 

_ «. Potty parts, ^the pulverised hiineral were tr^fed with pure 
nitric acia until tiie, unmssolved portion appeared to be tnerely 
iHtlphor, .;^|?he residuum weighed ’1*38 j^t. The sulphur whs 
burnt; tut^ left 0'27 part Of silica^ or -at l^st of an earthy pow- 
der* The... weight of the burnt sulphur was, therefore. I'll part. 

6. The solution precipitated by muriate of bary.tfes gave 28*77- 
parts of splphate or barytes, equivalent to $'96„of sulphur, which, 
added tori'll before obtained, make a total of .5*07 parts, or 
12*1575 percent.' 

- c. The barytes added in excess was separated by sulphuric 
hdid.; and afterwdrds -a current of s-ulphuretled hydrogen gas 
was passed through the solution, . m long a sulphuret of arsenic 
was formed, whi^ .was washed upon a weighed, filtei ”; it was 
vyell. dried, and was weired whUe inclosed in a Cpyered platina. 
’emcible, in order to prevent the attraction of boistjire during its 
ceoling*. - ft weighed 3^87 parts. It was afterwards treated 
with .caustic aminouia upon the , same filter ; the ammonia dii^ 
solved the s.ulphuret of arsionic, leaving as.itresidupm the sulphur 
which was separated from the sulphuretted hydrogen during the 
experiment' by atmospheric dir, and the peroxide of iron of the 
liquid, which was reduced to protoxide. Ibis sulphur was wHi:.;,, 
and weired, wh% #ell -dried) i>l7 part. The ®6*87 parts, 
therefore, contained only,;^*.? paitsof sulphhret ofarsenic, equi- 
Tralent tOi'2i*75 parts.- of metallic, axsenic,'; or 54*^ per pent, of 
■i&nWght of the mihmal,.; 7;- 

d. Tnfti.s®luti0h j*deprivh4 ofarsimic, ,at|d heatell; to reoxidiz© 
^e protoxide pf'iron,.ammomp. vyas aft^yurds ^^ded. fid it in , 
^eat escilss'. !*!Ji pccasidnedi ffe:Hrepipftate; of .an.dUv©.:^en 

..i, — io.;-- xtpd).,afCl'fitesolvied intaup^P acid; this 

dl^^ariyf^.posfihle,,.*^.^ irc^ 'yiras. 


bldour;- .fibiis WM sfi; 
' i'?B|sa& heu< 


'..sh£c}natfi>hfmhn^<>pia. 
, '1 , 


sgcCi^imt© of iron 
mt of oxide 
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■J\.^s oxiii^ se^iiwviatic aoid, 4 «Jd the solution 

-evapo^ei^ tp ,di|«pess^ -tihe iiwr^s^s was redfe^ved Sh-vater, 

whi<|i‘l;^ 4 ponder iuicU^^«<l. This ifhs arse- 

niate 6 £|,per 63 ad& of iron^' wjbjK^i-i^pasf.. heatiag, iwaghed I'fart^ 
^uiv^ent to 0*44part of rnetelfe^lrsehiti, and to 0'216 'of ison-^ 
The qu^tity of oxide nipkd^twJtaihed -was, tiaerefore, 14'3^ 

E aipts, eg[uiv^eht to ■Il' 2 '^/of'mfeiall^ i&fcel. In thatwhfohl 
ere estjni'ate as pure nipkel, i3iet4 was. -h MiaU. quantity of 
which Iwcame evident i^en-tlw ^lutioii;^f nenfaal muriate of 
nickel ^as inix^ with sin exc^ -of suhqarbonate of aintaouia; 
but thciquantitepf caiboiiatefaPime pieeipit^d Was too inqoo- 
siderable. to bl's^aratedrlnd weighed. 

•The'^^'sis^ Wen ^yei^j' ' 

' ^ ■ d.rsemc^ v>. ... * * . « • . . .. . ‘d^.*50 „ 

' Sulphur, a 64 . . . . ! ... . , ... .J2*67 

,: Nickel, j^‘. . . .. ,r. 2S-17 , ; 

Iron, ..i . ... v-. , 3“63 , 

TJarthy matter .i ;. .......... ..5 .0’61 .' 

■ . ' , ■ ' ... *ibo-o8 

, t * j *< 9 

The excess given by this walysis is undoubtedly owing to the 
Jiygromjtric moisture contiej^ned in the feulphuret of arstmic at 
the time of weighing* This iaconvehiehce wotiid be, however, 
easily avoided by fusing the sulpfihret in Vacuo/ if at the time oC 
the solution of the ore, the fotmati^n of a striali quaaSitity o4 
arsenic by the action of the nitric add upon the arseniuret 
nould be prevented ; this last circumstance renders the method 
employed in the analysis described quite inapplicable'; for it is 
hot a question pf apjhoMihatidiS; ^but Pf results/ as accurate as 
'»gssible:^ ,, ' '/ ' 

Analym hy ^ Acid. 

The Ix&e found in thi^^ preceding analysis nihde me suspect 
a mixture of carbonate Of- lime In thC follow ing 

analyses I have employed an ore, .of nickel wliidh was povi^dered 
|tod dige^d i^'Mhte^^t^hriatic add, unti;/'aU 'cavb/Qltate oj^ 

' [ ' n, Tfeft:partS'‘^^th:e nfelkehoreyssolve^thy mtfdmmriatiaacid, 
Ii^ft 0;'S5haTt,nildissoi/ed ; this%as' shl'phur, whichbuirittwith- 
'hut residuw. 

^ to ^p|:;shipnur. 

by 

mean^'<dF?sh%^ act4.''’;fe,tl4i5’-aft4f|fards/;|>^ecipl^^^ by 

' Wjptft 

^hlutiba’ 
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nickel, or cobalt, when the acid is concentrated. This solu- 
tion of the sub-arseniate was decomposed by caustic potash, 
leaving 0*83 part of snb-arseniate, which. 1 have mentioned 
above. potash hod, therefore, talen up 0*1(5 part of 

arsenic add. The 0*82 part of subarseniate, produced by 
the potaab> contained 0*7^ of oxide of iron, and conse- 
'quently the 0*98 part s^e equivalent to 0*11G of metallic 
arsenic, and 0*529 of iron. i 

c. The ammoniac^ liquid, mixed with the Caustic ^^otash, 
furnished 3*44 parts of oxide of nickel, equivalent to 2*7 
parts of the meteq. The liquid, 'separated from the oxide of 
nickel, was evaporated luitil tlie ammonia was completely vo- 
latilized, without depositing any thing. It was afterwards 
mixed wi^ the alkaline liquid, insulting from the precipitalicm 
of the oxide of nickel, .lud the subarseniate of iron. This mix- 
ture now cuutaiucd arseuic acid. It was neutralized by means 
of muriatic acid. 

d. To separate the arsenic acid, I used M. Jlertliier’s me- 
thod. I dissolved ten parts of common iron wire in muri- 
atic -acid, and poured the solutioa into the preceding, and pre- 
cipitated withon excess of ammonia. The piecipitatc, washed 
and heated to redness, weighed 22*4 jiarts. But ten parts of 
metallic iron, which in general contain 0*0005 of its weight 
of carbon, give 14*35 parts of jievoxide. Subtracting 14*35 
from 22*40, give.s 8*05 parts for arseiuc acid, which, added to 
the 0*116 part obtained^in 5; gives a result of b*166 parts of 
^seoic acid, equivalent to 6*.332 of metallic ar'ienic. 

The analysis Uierefbre gives 


Arsenic . 63*32 

Sulphur t 14*40 

A’ickcl '. /27*00 

Iron 5*29 


ioo'bi 

The difference between th. two analyses is inconsiderable, and 
..diows'ihat the ^inalytic methods agree veiy nearly : especiallyif 
we consider that the sulphur, de,termiued by the same metlioctia 
the two experiments, varies iu^roportion, and appears to indi- 
cate a difference of coaiposltii^ in the ores. Still as the arsenic 
acid could not be entirely serrated from fhe peroxidb of iron* 
the result is always Subject to' uncertainties, wttb respect tp the 
relative* qttanti ties of the iron and arsenic. . 

(C.) Amltfih hi/ ^Uom i^fromuriatk Acid ai\d Acetate ^ 

Xtead. ' , i 

this analysia, as well as thq following, were aeSade on pieces . 
taken from a specinii^n coining *^80 from bOos ; bat aa. Ir.have; 
said above, furpiing anoiluiqr variety* (of.ijtbe niekel iMfe. 
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</, 150 parts of the pulverized ore (deprived of its carbonate 
of limo) were dissolved in nitromuTiatic acid, which left 
0*5b residuum, of wliich 0*4 were sulphur, and 000 silica. 

6 . The solution, precipitated by muriate of barytes, gave 
1808* parts of sulphate of barytes, equivalent to 2^3 parts 
of sulphur: the whole quantity of sulphur was, therefore, 
2*9 that is to say, 1()‘29 hundredths of the weight of the ore. 

c. The liquid ha\in 5 r been filtered, was satuiaied with^um- 
moiiia until a precipitate began to appear ;» acetate of lead was 
then poured in as long as a precipitate formed. This precipi- 
tate was then washed in boinng water, aiidtas after an edid- 
coration continued for a long lime, the washings (‘ontaiued to 
redact with nitrate of bilver. I dried it, without attempting to 
deprive it entirely of its muriate of lead. Heated in the 'fire, 
it became yellow, and weighed 45*6 ]>avts. 

I dissolved 42*53 of tins in clilut* I nitric acid, which left 
xindissolved 0*68 part of red oxide ot iron, which gave out 
the odour of arseific in a heated tube. Tlui solution, jnixoJ 
with sulphate of soda, gave 40*73 narts of sulphide of lead, 
and afterwards, with uinaie of silvei, 3*77 ])artb of chloride of 
silver. The liquid, was dcpiived of the Sup'jrflutms nitrate of 
silver, by the addition ofmiiriutic acid; and afterw'ards filtered 
and evajjor<ncd to drynes'*^ The dvi(*d muss disbohed vx 
xvater left a white powdert *svhic*h weighed 1*25: this was 
ar&cmato of lead. TJie liquid neulralu* d »is nearly as posbihle 
by means of caubtic potash, deposifed 0*1 part of a light 
and wliiiiblx subbiaiice ; this was the neutral arbcniate of iron. 
These quantities were obtained from the 42*5t3 jiarts dissolved 
by the nitric acid; calculating for lihe 4fy5 paits, the entire 
weight of the precipitate obtained Jt»y means of the acetate of 
l^j^^we IViW 0 t\e following quantitieb : 

Sulphate of lend 43*58 =: 32*4)6 parts of oxide of lead. 

Chloride of silver., 4*03 5 = 0*77 of imiriaiic acid. 

Arseniate of lead . . 1*34 = 0*89 of oxide of lead. 

Aiscniate ol iron 0*U 5 == 0*03 of oxide of iron. 

Oxide of iron — 0*G2 

•34*37 

This 84*37 must be taken from the 45*6 parts of the above 
mentioned precipitate, to obtain tb^ weight of the arsenic acid, 
which is 11*13, •aud, which corresponds to 5'-20B jiarts of ar- 
eenic. • ir * ^ 

We must not expect that a rcsnjit obtained by so iairieato 
ant exi^erijflfieut can be e»ftct; hecanse, if the small errors 
of eacu of tliie determinations, example, small losses, are 
added togetliiftr, sum will occajiioiii a grS^t error in tlie ge- 
netal result. And this mdly happens. 

. A The liquid ^watUoa of the arsenic 
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acid from ihe acetate of lead, was deprived of ibe excess ol 
lead by means of sulphuretted hydrogen gas, atid the oxide of 
nickel by caustic potasb. ITie oxide thus obtained weighed 
6*92, which makes yO’8 hundredths of metallic nickel m the 
ore*. u 

The general result of the analysis is, merefore, as follows - 

Arsenic 48’0() 

Sulphur 19^29 

Nickel 30*80 

Iron 2*99 

Silex,/ 1-00 

io^i5 

As the resuh of so omplicated an expeihnent cannot be sa- 
tisfactory, I devised another analytical method, as follows : 

(D.) Analj/sk bif Means of Chloi ine. 

A portion of the pulvtuzed ore, previously treated with di- 
lute mmiatic acid, to separate the carbonate of lime, was in- 
troduced inU) a bulb, blown in the middle of a piece of baro- 
meter tube; a current ofchlounegas, dried jv(*r fused clil(»rmc 
of lime, was made to pass llirough the tube, and when uf ar ly the 
ivhol(» of the atmospln nc air was expf lied, the bulb v as heated 
by means of a spirit lamp. The nalals and the sulphur com- 
bined with the chloiU|e gas, the miUure of the mmiatic, 
arsenic, and hyposuljjlmrou& acids (biuK'd, ilistillod m small 
drops, and were collected in water. The less \blatile chJoiIdeb 
remained in the bulb. Ihe ojicration continued foi 12 hours j 
but llio evolution of chloiine gas wuvs always vitv ^low ; 
45*68r> parts of the o.rc wcu. employed. 

(A.) Examination of f/t(; Chhiidcb remaining in the Ihitb, 
a. Water was introduced into the bulb ; the yellowish mass 
did not appear to dissolve at hr&t, and the water dissolved only 
muriate of iioa ; but in an hour, ntunate of nickel was also dis- 
sohid, and the watei left a lesidumn of 16*12 paits. wlucb 
were ore unacted upon> The gas had, therefore, decomposed 
30*665 jiarts. The solution tvas mixed with nitric acid, and 
bdiled, to convert the iron into pei oxide. It was afterwards 
neutralized by ammonia, tbid the iron precipitated by succi- 
nate of ammonia. « The sucs^iiiate of iron, burnt upon a small 
porcejain c?jpsiile. left 1*82 pait of peroxide of iron, which, 
treated with soda uy the blowpipe, gave no trace of arfiunical 
odour. This quantity of poroxide is equivalent to 1*26 of me- 
tallic iron, or 4* 1 1 per cent, of the w^eight of the ore employed. 

* To uitisfy myself that tho portion un^ihsolvcd by water was not altered, I exa* 
mined It With a nnedrobrope, by whii^ it a|)pe<ired like smal] ilragnients, paiti^ycor^ 
roded. Wlicn dibbclvcd m mtra^uTiatic add, it gave, with sulphate of barytesn the 
same (Quantity of sidpltur as thc:pjojrUon dt,oomposed by diloxine. 
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6, The solirtlba,;¥ri6^\^'firoM''1ifeii, was mi^ifeA-with of 

^moniiSL. It a €C»i©ur, without d<ejpp4iting 

atiy thiii?- Th^/ oxide of nici^^^ W by oauMic 

potash ; k weighed 11‘7®S was dissolved by muriatio 

acid, and the solutiouj^aporated to dryness; -the dry matter^- , 
treated^ith water, left 0*1 of siim, ^ndi^solved ; the weight oC 
the oxide ' of nickel, w^s therefore, dbly?;ll '025, equal to 2&’9& 
per cent Of metallic nickel m tlie ore. A current of sulphuretted: 
hydrogen gas was passed through the sqhitioh of- muriate of 
nickel, which oocasiottOd a small precipitate, -that was with 
difficulty determined by the bfo^ipe to :De copper . 

c. The solution precipitated in o, by caustic potash, had a 
rofee coloured tint. It deposited, by evaporation, 0*37 of 
oxide of cobalt, equal to 0*92 per cent, of metallic cobalt in the 
ore. This cobalt contained ali^tle copper^ which! did not think 
it worth while to separate i.nd weigh. 

d. The solution which had deposited* the oxide of cobalt, 

was supersaturated with muriatic acid, and evaporated to dry- 
ness. The saline mass, treated with vater, left 0'18 of silica.- 
As I employed caustic potash, which, when treated in tlie same 
manner, gave no kace of silica;^- this silica v. as* derived from 
the nickel on ; but as chlorine, gUs does not combine with 
silica, tlM is to say, witli tlife oxide of silicium ready formed,, 
it is very probable that this silic,a existed in the ore as arse^ 
niuret, oi^s’uiphuret of silicium. * ^ 

(1^,) JEo^minatiofi (f ihe Volatile ^^idjslames, 

a. The liquor which distilled was a very d^ep orange co- 
lour, When dropped into water, it became milky, and deposited 
sulphur. The excess of chlorine, icontinyally absorbed by- the 

gradual^;^ acidified the sulphur ; so that towards the end 
of the operation very little of it rejnained^ The bottle, which 
served as a receiver, had a ground glass stopper, and put in 
a place the temperature of wiiich varied between 86° ai>d IdO®" 
of Fahrenheit ; after sonie houiV digestion, the stopper was 
taken outi and the liquor was, heated to ebullition, in oakr to 
expel tlie excess of chlorine, „ The. partiel^^ ql^sulphur which^f 
remained, unacidified, gradually attracted other, wd at 
length formed a small globule, whichi^/aftcr the. expulsion of 
the gas, wl»s evaporated; it weighed 0^5^, part. . ^ 

b. The liquid Avas ncutrafeed^y cah^tip tmtjaih, without 
being rendered tutbid ; proving that no part of 

irdh had been volatilized- It was rendered acidi and 

mixed with mutate of barytes ; il gave pai^ of sdi^liate 
Ofbaiytes, equivalent to of ^lphur> which, the 0^55 
obtainedA ^ total of .5^92, or 19*S4per cent, of the 

weiiglit oHlie Ore. ' ’ / ' 5. ’ ■ " , 

, The ^besf method ..of'^phtainihg' the''%sen^bwd;;wo^^^ 

•undoubtedly have ;befen to with 
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but the bulky /^tate pf theMsi^ars^fni^^^^ iyqus the Jong 

washing which it requires, induced me qnce more to try the 
acetate of Hsj-d, in the hope that the absence of iron would 
render the cbmppsition.of the pi'ecipitate less complicated* I, 
neyertheless, deceived myself; and I had ai):erwards to sepa- 
i^^; the by sulphuric acidi .and the muriate acid by 
nitrate of silrer. The acetate of lead' gave a precipice, which 
weighed 85*86 parts. Treated with sulphuric acid, it gave 63*63 
of oxide of lead, aard with nitrate of silver 1*06 of muriatic 
aqid*;, which, both deducted from 86*85, leave 21'26 for the arse- 
nic acid, equivalent to 13*88 of ihelallic arsenic, or 45*37 per 
cent, of the weight of the ore. 

Thp analysis therefore gave • 


, jS^senic , . ^ * 45*37 

Sulphur . 1 9*34 

Nickel 29*94 

Cobalt, with a tiace of copper ..>•». 0i92 

Iron i . 4*11 

Silica i *90 


\ , 100*58 

I shall not stay to inquire into the cause of the excess of weight 
giveh by the analysis ; those who *’^re accustomed to ^accurate 
researches, know ho,w easy it is to foil into such aa error, 
whehrcvery effort is made, to Jose nothing. I shall oqly add, 
that if the sdica of the ore was in the state of siiicium, there 
\vould scarcely be apy excess. ^ , 

As to the chemical covistitutionhf the , ore analyzed, it is 
evident that it is analogous to that of arsenical iron vuid 
grey cobalt ; that is #.to say,t that it contains an atom of quad- 
rmulphuret of the metal combined with an atom of biais^c- 
niuret, of the same metal ; (Calculating the composition on thi& 
view, wehave the following proportions : 


^Arsenic . . i . . 46*17 

. Sulphur . i . .... 19*3^ 

■ ’'NiicKql i'-. . '36*51 

This is ; the con^Osition of /a combination contfuining nei- 


ther iron hor cobsdt.'^ 5ut the three metals in qu|stiod may 
ocoutj iSi i similar stj^te of combination, mixed toge|her in dit- 
ferbnl proportions, ^without, ureatfy influencing the pro|iQrtions 
of arsenic <^;sulphur^,,becau^^ the saturating capaci^ of nickel 
and <)f"cdh|if are dkactly similar, and that of irohii^veicy Utile 
exceeds it. iu the ore, whiphT have>^pa- 

lyzed/^he >yei cObalt anduron are added to thaf fof 

the hick^l ( ,we hayfii^4'y5, wmchi%rees 
caiculat^f^sult. yari^iy analyzed oji the;t>ya ntst expe- 
riments, |^«no.,tliat ^imineid by M. jrsaflF, were !tb^,a mix||i|re 

na,t^)be 
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called grey nickel, to indicate that its composition is analogous 
to that of grey cobalt. 

It IS evident, that the quantity of arsenic found in the mineral 
IS too small to form a biatseniuret with the whole (»f the nickel ; 
and the vanablo quantity of iron indicates that the sulphuret 
of this metal, or its ar&enio-sulphuret, is mixed with it, aud^uot 
combined in definite proportion, either with the arsoiuuret of 
nickel, or the arsenio-shlphuret. 

IV. Detailed Account of the Metlwd of aiuilyzin^ thcAneimrels, 
vr the Anenio'^sulphureU of ^’Nickel and CoMi, bt/ Meam of 
Chlorine Gas. 

It has been seen, by what has been stated, that aisciuc and 
other metals were complotelv separated, only by the decom- 
position effected by means of ciilonn gas ; and notwithstand- 
ing each of the other methods has given an approximation to 
the true composition, they cannot be irgaided as good; for 
every expel iment which leaves theo^mator indoubt, must be 
considered as iiicoucluswi*, unle«5s . be confirmed by an- 
other less questionable process; but then it is •better imme- 
diately to employ the most cerlvin method. * 

1 am, therefore, now going to relate more particularly the 
method of analyzing nickel dDi'es by chlorine gas, and 1 shall 
notice the ]jiecautions which are leqiu'^iti' to oi>tam the object. 

At three inches from one of thv ends of a baioinetei tube, 
blow a bulb of sueh a size that it shall be only one-third filled 
with the powder of the substance to be examined. On the othei 
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fticteuf the d^w^the ^be.out acid' Mow a seopiDd 

and sraalliep jatdb. after wjfich, bend th^ i^awh tube, as, sHdwii 
by the figare^Elj' GEL The tube , is b^ weighed at first 
empty, audalbeina^nis with: t^^ subStance'^to be, analped, in 
Wer to dbtfflWin.e its weight, '< , ; ‘ 

pwalre. the, chlorine ^as, a vessel. A,,, maybe employed, 
capable of bolding b’om two to four pints a mi^^tore of com- 
uccob salt .ai^d of oxide of mangane^ is to ho put iuSo it, and it 
is <b.en to be two-ftiirds. filled with water; the ptifiqe is then 
tel .be closed with ^ dork, Ibrough .which |«ss a lohg siemtaed 
funnel, B, and aosmall bent tub^, V^hich gives v^t. to the 
Fig. A B D expl^i^B tMs arrangement better than any de- 
scription. -From. ihe bent tube, aje , gas ..passes into another 
tube* C, ^liioh contains small fragments of fused chloride of 
■osdcium; and from this it passes into the, small apparatus, 
which contains the powder to be anal 3 rzed.' ' 

The joinings are made by small tubes df caoutchouc, dimly 
tied round the glass tubes. The . drawn tube, G H, descends 
nerpendicularly into a bottle, H I, one-tbii’d filled with, dis- 
tilled water, GH, passes tlirough a. cork,, which closes the 
mouth of the bottle, and which contains also another tube, 
from 24 to 36 inches long, by 'which the excess of chlorine 
gas escapes, and by which it is c,o»Teyed , out of th^ room by 
%e chimney. This arrangement is represented in the fig. 
GEIJL, The bottle is placed at a convenient height, by 
tn^ns of the screw, r, 

-^SVlieh every thing is thus an^anged^ concentrated sulphuric 
held is poured by the funnel B into th<?: :yessel, until a disen- 
gagement of gas begins tb take place. Care inust be taken 
that, tl^e, mixture dops not ^])ecojnB tc>o hot, as it would occa- 
pxm too rapid an extrication of chlorine gas. The diseng^e- 
m^nt is sufficiently quick vvehn 4pur or five bubbles rise^g^very 
^a[n:inute out of th^ , bottle If I- 

. ' As soon, as the greater part of the atmospheric air is dis- 
placed by the chlorine gas, n spirit lanip is plaped near the 
miib A very small fiame only is requisite, and , too great a 
degree of hettc must be avoided for it is diffiioult, especially 
at the beginninffy tOi.expel the atmospheric air perfectly, and 
this, m%ht produce arsenious acid in a;,smairpart of .’the ore, 
'^hich v?Wld render the result inaccurate*, ' / * 

As theijjamss become an orange eoloureii, fiuld distills, 
ivhi^h the Bwe bulb'F ; and as ?thi^ Allfe, it runs 

through the tube G H,.and Mis into the water^ ’ « 

, ; The dpi^ation<contimie«y4n this manner withbut reijniring 
,ml^^atfehtion, untqss^tov^d^ quantity sulphuric acid 

every ^ or 3 hohrs, when the disengagement,oC,gas’ go^. on 
:slowIy. V;;N 9 heat, is employed to ^pist the extrica- 

tion j tliab<iW3e it; y^ould place tqo^^uickly, Each 
* - - - tM'ijnittle 



1'822.] Method of analyzing Ores hf NkM. 447 

H I, ^ives a slight vapour, which' is owing to a portion of the 
double acids which the water has, not yet dissolved ; hpt this 
valpour falls back again , upon the surthce of the water, andl 
none of it is lost. If, oh'the other hand, the gas is extricated 
too quickly, tlie acid vapours will not have sufficient tii^e to 
Condense, neither in the botlle, not the long tube IK, and 
aN^apoiir will be seen ^o escape from the opening. ' . 

lluring the op^tion, permuriate of ii on subliines in ^mall 
red transparent flakes, and a small', quanti^ of which is even 
deposited, ED. <>n this acpount, it is proper to have- this 
so long that the portion ;^ublimed does not esftape; 

Another portion of the muriate is carried by the current in 
ihd direction E F. , When the acids condense with the muriate; 
there results a white crystalline matter, a small quantity of 
which even descends into i^e small bulb F, which is made for 
the purpose of preventing the muriate of iron from descending 
into the bottle. 

This white mass**^ the orange coloured liquid; and when this 
latter has been poured into the bottle, the white mass is to be 
decomposed by a slight heat^ the double acids a^e volatilized, 
and the muriate of'ifon re-appears with its red colour. 

Tlie operation may be discontinued when jqdged convenient; 

I sufFeredfit to continue 28 hpbrs ; but I found that in the last 12 
hours that I had gained nothing. The chlorine gas does not 
produce a partial decomposition the, whofe of the oiu com- 
bines with it, and# that which remains after the operation has 
undergone no alteration ; it is, therefore, not at all necessary to 
wait until all is decomposed by tlie operation. 

At the moment in which the operation is discontinued, a por- 
tion of the volatilized acids still £<dheres«to the sides of the 
sfhalkap^ratus, Jrom the large bulb, to the opening of the tube, 
H. To get rid of it, both bulbs ar€k heated at the same time; 
but to such a degree, as not to volatilize the muriate of iron ; 
and whilst the bulb^ are cooling, a solution of carbonate of pot- 
ash'is poured tliroagh the funnel, B : this occasions a rapid cli^- 
mgagement of carbonic acid gas, by which the last vapo^s^ of 
the acids are carried off. ^ ^ 

When at length 0 E F O H is removed, C H is washed se- 
veral times in cold water, fo remdve all traces of/acid whiek 
inay adhere* to it, both inside and out, and this water is to be 
pohted into the J)Ob^e. Aftferward% the metallic chlorides are 
dissolved in waf3er. The chloridg of iron dissolves^readily, but 
th^ chloride of nickel resists the water at first. A drop of 
nmtiatic acid ought to be 'added •to the ljquor to prevent its 
being turbid ; after dltratidh^ the '^undissolved portion is to be 
w^hed. 

Ttnis liquid cohtams some protdmuriate W won, mixed with 
. perihuriate. It is {4his mtenate t^fc^h is^ifirs^ 

'•whicli, Wuslly ^^kv^lopedinV'‘muri#^ ©f''t)SiJket,''W 
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Mine Tin as I have mentioned, the produce of veins, and 
is raised with a mixture of all the substances which unusually 
accompany it. There are, not unfrequently, copper ores, pyrites, 
wolfram, micaceous iron, &c. and the separ|.tion of these, as also 
of the earthy matrix, is the^.object of variousprocesses of dress- 
ing, which are conducted with the greatest care, and require a 
considerable portion of labour. . ' ^ ^ 

' Whether, in a country whcro fuel for smelting is on the whole 
very cheap, it might not be economical to diminish the labour 
of dressing, and,® by leaving mofe to be done in the furnace, 
reduce the expense of the former operations, is a question that 
I have never submitted to a diyeei experiment, though I cour 
ceive it to be one worthj of triah The various earths may be 
quickly separated by fusion, as in the case of copper ores, which 
are now always smelted with a large mixture of the different kinds 
of spar in w^hich they are found, all of which is easily run off by 
the fire, and the scoria or slag s^eparated from the metallic 
part. 

The fusibility of tin offers a mode by which it may be separated 
from an alloy of most other metals with which it is found to exist 
in veins, as lead find zinc ores are seldom mixed with it. This 
property is now nfede use of to a., certain extent in refining tin, 
and might probably be taken advaiitage of still further, so as to 
avoid some of the charges incurred in dressing the ore. 

The metal produced fr(?m Mme Tin is always of inferior quality, 
owing to the mixture of other metals, and which it is probable 
could not by any mode be entirely got rid of ; it is known in 
commerce by the name of* Common or Block Tin, and the quan- 
tity forms a large proporticpi of the whole that is brought to 
market. 

‘ .Stream Tin is found in the lowest stratum of alluvial matter, 
in the bottoms of deep valleys, or places where a considerable 
deposit of mud, sand, and gravel, has been made by the action 
of water; it is, often disco ve.^d occupying a thin bed incumbent 
on^tbft rock, and covered by an overburden^ as the streamers call 
>it, wdiich is sometimes from 20 to 70 feet thick. The tin is in 
xounded fragments, sometimes as large as wajnuts, but more 
generally , in the state of small gravel, and even of fine sand ; it 
is imbedded in loose matter, composed of the detritus of the 
rocks from which jt may be supposed to have been separated. 

Thg pjrinc^ai peculiurity fif Stream Tin is thtrabsence of any 
other metallic mixtures, except nodules of hematitic iron ore, 
which sometimes accompany Jt. This circumstance fits it for 
producing a very pure metal.^ This'is nc^ the place to speculate 
on the causes winch have so completely, freed these ores from 
substances with g^hich the were in aS probability originally 
combined, or tpinquire whather it is to be attributed to mecha- 
nical aeribny or whether ,^t has b^ien effected by decomposition 
but it may lit remarked tliat^ besides the hematite already men- 
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tioned, only the indestructible metak, aud^the oxide of tin, are 
now discovered existing deposits of this Wture. 

The operations of dressing Stteam Tin are simpler than those 
for Mine Tin. It is smelted also in a different manner, and pro- 
duces a superior metal known by the naitie of Grain Tin, wjiich 
is principally used by the dyers, and for the finer purposes. 

The processes for dressing Mine Tin are in manytespecis the 
same as are used for all other ores, but are Subject to some yaria-’* 
tion, which are attributable to the following peculiarities, 

1 . Being for the most part foun^l intimately dispersed through- 
out the matrix, the whole is necessarily pouurled down to a very 
fine state to admit of the perfect separation of the Ores, 

2. That being unalterable by moderate degrees of heat, it 
admits of calcination, by which the specific gravity of the sul- 
phurets or arseniats with waich it is mixed, may be lessened, 
and a mode obtained of rendering them more separable. 

3. That the wei^t of Tin Ore being greater than most others, 

it is less liable to waste in the process:. of washing, and, there- 
fore, may be dressed so as to be nearly clean ironx^all substances 
not actually adhering to it. , • 

From the first of these peculiarities it foBows, that all tin 
mines mufit be furnished witl3#stamping-imlls of sufficient power 
to bruise down the ores raised, which is generally done so as to 
produce a minute division of the^whojo, and on this account^ 
formerly, the quat\/:ity and fall of water that could be applied to 
this purpose usual^ limited the quantity of ore that could be 
returned amine, or the whole ,was frequently carried to 
some spot favourable to the erection of water-wheels to be 
applied to this purpose. Within few yijars steam-power has 
baen ^applied to stamping-mills, and has tended to increase the 
supply of tin ores. Engines for thig purpose, of considerable 
power, are w^orkin^ with great effect at two of the largest tin 
mines m Cornwall,^Wheal ¥ or and Great Huas ; from which are 
now arising abundant returns of the metal, and where formeiiy 
it would have been impossible to have produced it, 

The •state of division, or the size, as the fin dreJsers call is ^ 
regulated by a plate of iron pierced with small holes, through 
which the whole passes from the stamping-mill, being washed 
through by ja rapid stream of water conducted upon it for the 
purpose, Thig^ u point of great importance,*^ and is regulated , 
by the state ofofsseminationin which every ore is ftimd. ** 

ft is not the intention of this memoir to detail the processes of 
dressing which are common to. most ores, therefi)re, it may 
be sufficient to remark that, hfter bfeihg stamped, the tin ores/are 
washed according to the usli^tVmode, so as to separate the eaithy 
mixture and as much of tliat qf a metallic natoc as is possible. 
All these operations are conducted with more Aan common cafe 
•and accuracy ; for ajs tin ore holds sueii a large proportion of 

2 c 2 ' / ' ' ' ■ , ; ' 
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vataable metal^ it is of course treated with every precaution to 
guard against waste. 

Some metallic substances will be found, however, which, from 
their specific gravity approaching nearly to that of tin ore, or 
rather exceeding it, cannot^e removed by any process of wash- 
ing ; these are mostly decomposable by a red heat, which the 
oxide of tin will bear without alteration. Therefore, after as 
much hits been done as possible to render the ores clean on the 
dressing-floors, they are taken to the hurning-^koiise, which is 
furnished with sn^^all reverberatory^furnaces, on the floor of which 
the ores are spread and submitted to the action of a moderate 
and regular fire ; they are frequently iurntkl over by an iron rake 
to expose fresh surfaces, and a considerable volatilization of sul- 
phur and arsenic takes place ; the former seems principally to be 
consumed, and the latter is condensed by long horizontal flues 
constructed for this purpose. After the ores come ii’om the 
burning-house, the process of dressing is ccnnpleted by further 
washing, which is rendered easy by the ahcratiou which has 
been produced in the relative weight of the substances. 

Copper"breisnpt unfrequently present in these cases, and, as 
it is in part converted into sulphate of copper, the water which is 
first used is preseVed, and a portipn of copper obtained from it 
by means of iron. 

The great specific gravity of the tin ore, as I have before 
. remarked, renders it possible with care to subject it to many 
operations in dressing without much waste ; and they are, there- 
fore, applied until the whole is generally so clean, as to yield a 
produce of metal equal to Yrom 50 to 75 per cent. In this state 
they are sold by the miner to the smelter, wdio determines their 
value by assaying a sample, carefully taken from the whole 
-quantity, ^ 

The furnaces for smelting Mine Tin are all of the common 
reverberating kind, and are of sufficient size to hold t^^elve to 
sixteen hundred weight of ere. 

! Tlje charge is prepared by mixing it with a proportion of stone^ 
d coal, or Welch culm, to which is added a moderate quantity of 
slaked ^ime : th^se are turned over together and moistened wdth 
water, whicn prevents the too rapid action of the heated furnace, 
which, would otherwise volatilize some of the metal before 
fu^ioii commenced. ' 

The heat ^employed is, a x%ry strong ohe, anA^^uch as to bring 
the whole into perfect fusion*; it is continued seven or eight 
hours, when the charge is read^ to draw^ For this purpose, the 
.ffirnacc:is furnishfed with a't^^-tioledeadmg fr^m the lowest part 
of, the bottom, which, daring th^ process, is siwped with clay, or 
*' mortar, find under wdrich is placed an iiriu kerae to receive the 
metal.; furnace U dbor at the end opposite the tire- 

tbiohgh ^Whiefa 0^ scoria may be raked out from 
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the surface, while the tia is flowing out by unstopping the tap- 
hole. 

They are thus divided, and the tin is laded into moulds, so as 
to form plates of a moderate size, and put by for a further refin- 
ing. The slag, which rapidly . hardens into a mass, is removed 
to a dressing-floor, where^ being broken up and stamped, 4t is 
washed, and a quantity of . tin taken from it, which is called 
Prillion, and which is afterwards smelted sjgain. 

No operation in smelting is more easy than that practised for"* 
tin ores, nor is there any one in which the reaf;oris for the mode 
of treatment are so obvious. There are but two things to accom- 
pli^^sh in this first process ; to obtain perfect fusion of the earths 
so- as to suffer tue metal to separate easily from them, and to 
decompose the oxide of which the ore uniformly consists. 

The addition of lime contpbutes to t ' icet the former, anid that 
of carbonaceous matter or coal completes th(‘ reduction of the 
ore. The separat^jn of the metal from the earths then takes 
place in the usual way during fusion, by the difference in their 
specific gravities, the one precipitatix to the bottom of the 
furnace, from whence it is drawn off by the tap-hole, and the 
other, floating on fhe surface, iJ removed in 
described. 

The plStes of tin, which the produce o 
somewhat impure, and are more or less so according to the qua- 
lity of the ore which has beeii*'ui^d; tJiey are reserved uu5l a 
sufficient quantity of them are obtained to proceed with the 
refining, which is performed either in the same furnace, after 
ore-smelting is finished, or in a similar one, which may be 
reserved for the purpose. 

All the processes for refining mitals in the fire must be per- 
formed by taking advantage oTsoine property in which the metal 
operated on may differ from those with vfhicb it is alloyed; and 
■vmich it is intended to separate from it. Theie differences .may 
consisfintbe facility or difficulty of oxidation, in their tendency 
to volatilize, in the temperature required for fusfon, or in their 
relative specific gravities. ^ 

Upon an attention to the two latter circumstances are founded 
the operation for refining tin. The substances which are, most 
to be suspected in the produce of the first melting, aud wdiich it 
is desirable to separate, will probably be iron, copper, arsenic, 
tungsten wolfram, which'ttfae miners call mock-lead, 

aq^ a portion of undecomposed qxides, sulphurets,T)r arseftiates, 
and of some earthy matter or slag. 

The furnace for refining is r^sed but to a very moderate 
degree ’of heat, and the pities oi tin being, placed in it are suf- . 
fered to melt very gradually, jand rae metal flows from the fur- 
nace at once into tne kettle,»whi3|i is now kept hot by a smaH 
fire placed beneath it. The more thfn^ible i$ubstanpes\wilt now 
be left in the furnace, and a fufther'pufifitSiation the tin is 


fee manner I have 
r tills smelting, are 
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obtained. by agitating, it in the kettle for some time by an opera- 
tion which they call tossing: this is performed by a man with a 
ladle^ who continue^ for some time to take up some of the 
melted metal, and pour it back into the kettle from such a height 
as to stir up the whole mass and put every part into motion. 

\^hen tiiis is discontinued^ the surface is carefully skimmed, 
and the hnpurities thrown up are remove^ ; these consist of such 
matters as'are lighter thar^ the tin, hut whicli are suspended in 
it, and, being disengaged by the motion, find their way to the 
top. In general, the metal is at^once laded into the moulds, 
U-fter the tossing ^hd skimming is completed, but the produce of 
impure and irony pres may yet require that the tin be divided as 
much as possible from the mixture which may yet remain. This 
may be effocted in a. great degree by keeping the mass in the 
kettle in a melted state, by which the parts which are heavier 
than the tin wall sink to the bottom, and by leaving a proper 
portion behind, the tin will be materially improved. 

The last operation is that of pouring the metal into moulds, 
wliich are usually foniied of granite, and wdiicli are of such a size 
as to make it juto pieces of somewhat more than three hundred 
wei|jht each* These are called blocks, and*arc sent according 
to the Provisions lof the Stannary laws, to be coined by the 
Bnchy Officers, and it then comes^to market under tho name of 
l^lock Tin, or a certain part which* has been treated with more 
th^i common care, is calkd 'Refined Tin. 

The making of Grain Tin from tlie ores from stream works is 
conducted in a manner altogether different, and remains to be 
described* « 

I have pointed out the purity of these ores, as regards their 
ftpedom from a mixture of » other .metals, and 1 do nPt think 
it, important hero to describe the mode of separating thp^m bjf 
washing from the sand and gravel in which they are found, 
because the processes are very similar to those in use for dressr 
ing other ores. The ^stream tin is generally made very clean, 
and is carried in this state to be sold for smelting, to establish- 
mefetsuwhiph are galled Blowing-Houses, being thus distinguished 
' from SmpltingHdu^es in which Mine Tin is reduced, arid the 
tom is alio descriptive of the process employed. 

■ The reduction of the ores for Grain Tin. is performed by blast 
furnaces, mid the only fuOl used is charcoal. This mode ot smelt- 
ing is exceedinglw^mple^ aajd is probably the ancient one, 
as w'ovdi appear from relics sometimes met witSof furnaces of 
riide construction, . and in some*bf which the wind alone seefhs 
to have been depended on foruirging the ffise. 

. The furnaces now hr W 4re simlar to those met with for 
liinelting iron in foundries, where the blast is used, and are formed 
^by a cylinder of iron stoiding^upoq. one end and lined with clay 
or loam. The upper en4J^ Open for receiving the fuel and ore 
which are. thrown altemutcly, and a hole at some distance? from 
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the bottopa at the back of the cylinder is provided to admit the 
blast, and another, lower down and opposite to it, suffers the 
metal to flow out regularly as it is reduced. 

A strong blast is kept up by* bellows, or, in more improved 
works, by pistons working in cylinders, and the air is conducted 
by a proper pipe so as to blow into l^e orifice in the furnace. 

The only purification it seems to require is*to separate from, it 
such substances as areP mechanically suspended in it, and for this 
purpose it is laded into an iron pan or kettle where the fusion is 
kept up by a gentle fire underneath, and a complete agitation of 
the mass is effected by plungkiginto the melted metal pieces of 
charcoal, which have been soaked in water, smd by means of an 
iron tool, keeping them at the bottom of the kettle. The water 
in the charcoal is. rapidly converted into vapour, which rushing 
through the metal; gives it th'^ appearance of rapid ebullition. 
After this is over, and the whole has rested some little time, the 
scum, which is thrown up to the surface, is taken off, and the tin, 
which is peculiarly brilliant in appearance, is removed by ladles 
into proper moulds to form the block*? in wdiich’it is generally 
sold. 

Grain Tin is, htt’vever, sometimes put into a different form by- 
breaking it : ft'r this purpose the blocks .ard heated to such a 
degree is known to render the metal brple ; they are then 
raised a considerable height^from the ground, and, being suffered 
to fall, the whole dividcKS into fragments, which ajssume a very 
peculiar appearance. * * $ 

The smelting By a strong blast is injurious to metals that are 
volatilizable by heat, as they have in this mode no protection 
from the slag, which in reverber^iiCg furnaces floats on their 
surface, and protects them from oxidation and evaporation, 
irhe old practice of melting lead ift what a.re called .Ore Earths, 
is, on this accoant, giving way, and reverberating furnaces are 
coming into general use, byVliich the produce of metal fi*om the 
ore is considerably increased. Tin, though volatile to a certain 
degree, is not affected by the process in any important manner, 
but as some flies oft’ in white fumes, it is usual to ftonstruct a long 
horizontal flue, which is made to communicate 
through a kind of chamber, in which a coiVsiderable^part of these 
fumes is condensed and coUecied. 
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Article XIV. 

jAimIvsis of Two Varieties (f Native Carbonate of Manganese^ 
By M. Berthier. 

The existence of carbonate of manganese has been long since 
stated by. several chemists ; but as some mineralogists still enter- 
tain doubts on the s&bject, I think it may be useful to publish 
the analyses which I have perfoijsied of two minerals that are 
essentially compoled of carbonate of manganese. One of them 
is from Nagyac, and was sent to me Iw M. Cordier ; and the 
other, frqm Freyberg, was brought by M. de Rivero. 

The carbonate of manganese from Nagyac accompanies the 
ores of gold, tellurium, 8tc. ; it is very much mixed with lamellar 
quarts ; it is of a flesh-J^ed colour, and transparent at the edges ; 
its powder is white; it becomes brown by Qalcination ; it dis- 
solves in cold nitric acid, with the evolution of carbonic acid 
gas. The solution gives a yellow precipitate with the hydrosul- 
phnrets, which shows that no iron is present ; it does not con- 
tain the sniallest ti'ace of magnesia. 

A portion of thiaimineral was dissolved in nitric acid, ()'2l of 
quaitz remained u&cted upon. Thg manganese was s'eparated 
from solution by aoTrydrosulphuret, and the lime was afterwards 
precipitated by an oxalatg, the calcined precipitate gave 0‘043 
of lime. » 

Another portion was treated with pure sulphuric acid, and the 
residuum was well dried to expel the excess of acid ; this resi- 
duum weighed 1*245; deducting 0*21 of quartz and 0*103 of 
sulphate of lime which it mui-t contain, there remain 0*&32 o^' 
of sulphate of manganese, equivalent to 0*443 of the protatide 
of this metal. According Jo these experiments, and determining 
the quantity of carbonic acid by the deficiency, this mineral is 
composed of 


Quartz 0-210 

Protoxide of manganese 0*443 

Mme 0*043 

Carbonic acid 0*304 


1 * 000 ' 

Which, deducting the qaartzy.gives : 

Protoxide of manganese 0-560 

. lime 0-054 

Carbonic acid 0*386 


. a W)00 
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Or, 

Carbonate of manganese 0*905 

Carbonate of . . . 0*095 


1*000 

This result may be considered as ^jorrect, because, supposing 
pure carbonate of manganese to contain one proportion of car- 
bonic acid, it does not differ more than 0*006 Irom that which it ^ 
really contains.. * , 

The carbonate of manganese from Freyber^ occurs abundantly 
in a copper and lead mine. It is amorphous, lamellar, anithe 
Igiminm are slightly curved. Its colour is flesh-red, translucid, 
brittle, easily scratched and powdered. 

Besides oxide of manganese it contains some oxide of iron, 
lime, and magnesia. Thesf* four substances were separated by 
the usual means, and the quantities of iron, lime, and magnesia, 
carefully ascertained. 

To determine the quantities of manganese and carbonic acid, 
a portion of the mineral was exposed 5 ; heat aOd air, in order to 
peroxidize the metals, and afterwards it was strgngly heated to 
expel all the carbonic acid, and to convert tlijp manganese to the 
slate of red oxide ; the residuum weighed O’fes, the loss being 
, conseqifeiitly 0*345* By djSducting from dji weight of the resi- 
duum the sum of the weights of the lime^ jlmgnesia, and perox- 
ide of iron, the weight of the^rai oxiile manganese is ascer- 
tained, from which uiat of the protoxide is deduced. 

On the other hand, by adding to the loss of w^eigbt by calcina- 
tion, the W’eight of the oxygen abi^orbed by the protoxides of 
iron and manganese, the proportion of carbonic acid is deter- 
^miued. The results were : i , • 


Protoxide of manganese^ . * . . O olO 

Protoxide of iron *.,.**! 0*045 

Lime ^ . ();050 

Magnesia * 0*008 

Carbonic acid 0*387 ^ 

^ * POOO 
Or, 

Carbonate of manganese 0*822 

TC^bonate of iron 0*073 

CJ^rffeohate of lime , 0*089 

Carbonate ofmagnesk . • . . t)*016 


: peoo 

This analysis agrees perfectly v?ith the theoretical corriposition 
of the carbonates of manganese, arbn, lin::te,^and magnesia. 

It is quite evident that these .fonroarbohates are merely mixed, 
bui intimately so, in the minerals froftx Nagyac and Freyberg. 
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Article XV. 

Proceedings of Philosophical Societies. 

i 

KOYAL SOCIETY. 

April 25. — On the Mechanism of the Spine, by Mr. Earle. 

Observations on ,tli6 Eclipse of August, 1821, by Mr. Dawes. 

May 21 — On the Nerves W’^hich^jassociate the Muscles of the 
Ch^t in the Actions bf Breathing, Speaking, and Expression, 
by Charles Bell, E^. 

A short Account of some Appearances in the Moon on the 
24th of April, by Mr. Lawson. . * 

May 9.*"-Experiments and Observations on the Newry Pitch- 
stone, and on the artificial Formation of Pumice, by the Right 
Hon. J. Knox. 

May 16. — On the Changes which the Egg undergoes during 
Incubation, by Sir £. Home, Bart. 

May 23.— ‘Oil the Mathematical Laws of Electro-magnetism, 
by P. Barlow, Ese 

On the Heights M Places in the Trigonometrical Survey, by 
B. Bevan,' Esq. . ^ \ ^ 

GEOLOGICAL SOCIETY. 

t* 

Feb. 15.< — A brief notice was read, accompanying specimens 
of rocks from Bermuda, by Captain Vetch, MGS. &c. 

Mr. Joseph Wood’s paper, on, the Rocks of Attica, was read. 

March 1.^ — An essay on the Geology of Nice, by M. A. Risso, 
was read. . , -a 

Nice, tile capital of the Maritime Alps, is pkced at the ‘foot 
of an almost insulated 'Vock on the shore of the Mediterranean. 
The tract around the city, which is described in the present^ 
paper, is bounded on the west by the river Var, and bn the’^horth 
and east is protected by some of the last ranges of the Alps, and 
by the Calcareous summits on the shore of the Mediterranean. 
Ine rocks witliin'^this tract are principally composed of lime- 
stone ; but on the west and north-west of Nice, the surface of a 
large district consists of clay abounding in siliceous pebbles. The 
author describes these rocks in detail, and states tiieir local 
situation and boundaries. , ^ 

The taltarebus tract is composed of three principal varieties 
of rock: 1. Finergrained compact limestone, distinguished in 
the country by the name of Paglione, , which is of a bluish-grey 
colour, and becomes yellowish, and falls ib pieceeby exposure. 
It has in some places a gramdated appea^ce, is of difficult 
solution in nitric £^, and is not cokyertible into lime by calci- 
nation y it contains the remans of a number of marine organized 
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bodies at present unknown in the Mediteri'anean Sea. 2. The 

Calcaire Subalpine^^ of Brongniart. This rock is generally 
greyish-white, of various shades ; it is. almost entirely soluble in 
nitric acid, and affords an excellent lime. Near the city, it is 
■ stratified ; the beds are inclined at an angle of about 40® with 
the horizon, and contain vast rent% crevices, and grottos. It 
abounds in petrifactions, which are ennmemted by the author* 
3. A third kind of limfestone, incumbent upon those first men- 
tioned, is of a grey colour, almost even fracture, and of conside r-^ 
able specific gravity and hardness. It esehaies, when brealhea 
upon, an earthy smell 5 is partly soluble in hitrif acid, and by cal- 
cination forms a very stong lime. The author considers it as 
nearly the same with the calp of Ireland, described by Kirwari, 
and analyzed by the Hon. Mr. Knox. 

Clay marl, with chlorite (marae chloril6e) is placed above the 
limestones, and from the variety of its characters, and of the 
containing Ibssils, appears ^to have been formed at different 
epochs : the most'aiicicnt is of an olive-green colour ; is mixed 
with grey limestone and chlorite; an ^ is distinguished by the 
great abundance of its fossils, which are' altogether different 
from those contained in the pther varieties of uia?!. 

The marl (argile calcifere), wliich succeeds Jdie last mentioned 
variety, considered by tjie author as similar to that which 
extends from Piedmont to*the Appcnnines; and from thence, 
without interruption, co Abru2^o^aiid Puglio ; and which in the 
Maritime Alps, obviously lies overthcf limestone, and descends 
from north to south, to form the chain of hills extending from 
Montcao to the sea. It contains shells in great alnindanee and 
variety, some having little or no resemblance to species at present 
known ; while the types of others are found on the adjoining 
•sea^ Many of the more recent sjfecies rdsemble those of Grig- 
non, and appejft to have been deposited^at the same era. Tfxe 
^author describes several depots of*such ^shells in the vicinity of 
and enumerates the species which they respectively con- 
tain, limouhting to more than 200. 

The pebbles (galets) mixed with, 01; incumbemt on, the marl 
beds^form an extensive deposit, in layers, whicb^ generally ikug^ 
from north to south, and are inclined at a small ahgle with the 
horizon. The pebbles are composed of several kinds of lime- 
stone an^ sandstones, with petrifactions, quartz, greyw'acke, 
and varioqgDrimitive rocks. Another class of substances, 
or compbu]^, comparatively reqent, but %till of prior forpia- 
fion to the latest catastrophe •pibduced by the lea, colfsists of 
marble, breccia, puddingstbne, sand^ and clay. 

The marble, to which •the. title df Mediterranean has been 
given, from tlie great number ofiSf^diterranean shells which it ' 
contains, is a veiy hard and coippaCt calcareous bisccia, either 
white or coloured. It cohtiins & xemains^of various molIu8C8& 
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and zoophytes ; the shells being iii; most cases squeezed toge- 
ther, but in other respects in perfect preservation* . 

The puddingstoiie consists of clay and sand, cementing 
rounded gravel and the remains bf shells of exiting species, 
almost all broken doWn,like those on the sea shore after stormy , 
weather, and mixed with bones of quadrupeds aixd jSish. „ 

Of breccia, several varieties are found ?n the^vicinity of Jfice. 
Tho most ancient somewhat resembles the nagelflue of Switzer- 
’«{3^nd, and is found slbove the Alpine and Subalpine limestones* 
The most recent breccia has a cement of the MediteiTanean 
limestone, or of rtddish clay, and sometimes contains shells and 
fragments of the bones of various quadrupeds and of birds. A 
third variety of breccia contains only the remains of and shells ; 
and a fourin, resembling that of Gibraltar, fills a cavern in the 
compact limestone, and contains the remains of bones, teeth, 
and horns, much broken down, and so much decomposed as to 
retain their form and cohesion only by me^^ns of the cement 
which unites tUem- 

A very extensive deposition of whitish sea sand is found on 
the south side of the Bay of ViHa-Frauca beneath a reddish 
soil of several in thickness ; and the hnthor enumerates 

nearly 200 specie!; of shells collected at this place* A deposi- 
tion still more receitt consists of argiilo-calcareous earth 6f various 
shades of red, grey, and white; and immediately above it is the 
vegetable soil. 

The author infers from^ the facts now statedj that the sea has 
been the sole agent in producing the various appearances and 
combinations of mineral substances, wdiich he has described ; 
and he concludes by stating his opinions as to the nature and 
progress of the marine agenqv which has produced or modified 
the deposition of the several rocks, and of thf fossil remains 
winch they contain. 

March 15. — A notice on the Hocks of Attica, by Joseph! ^ 
Woods, 1^. MGS. was concluded* 

Attica is a promontory bounded on two sides by the sea, and 
divided^frbm the remainder of the Grecian continent by a range 

mountains, the highest point of which, the ancient PAirnes, 
may be about 4000 feet above the sea* 

. Within the triangular space thus defined are also iiumerous 
mountains very irregularly disposed* The basis bf all-tlxe coun- 
try appears to consist of primary rocks, principally,, mica slate, 
vhih graqular^linxestone of Several varieties ; these constitute 
the greater pait of many of the^ mountains, and appear in flie 
plains Vherever the rock is jexpgised to a sufficient depth. 

Above the primary rocks is rf conglomerate, consisting of pri- 
mary substances, imbedded in calcareous paste ^xich contains 
magnesia. 

A series of calcareous rocks, includ.iDg a compact limestone 
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of a splintery fracture, of various shades of grey and buff, forms 
the mass and superior parts of the range- of lnfls^Whicli divides 
the plain of Athens. 

„ The hills of the Pirccusand Munychia are composed of a soft 
calcareous stone containing magnesia, and including or^nic 
remains. - ^ ^ 

A 2 ml 19. — A letter ^was read from Sir Alexander CricKton, 
accompanying a specimen of fossil shells from the neighbour- 
hood of Tunbridge Wdls. ^ ^ 

The basis of the country ^around Tunbridge Wells is well 
known to be composed of ferruginous sandstdiie,, and it would 
appear that the rainains of organized bodies are very rarely 
found in it. The $pecimen presented by Sir Alexander Crichton 
occurred in a quarry on the side of the Groombridge road, 
adjoining the property of Mr. VbwelL The petrifactions which 
they contain are described as occupying small cavities in the 
sandstone rock; ^hich are filled with ovate-shaped masses of 
ironstone, apparently composed of send and clay, and the casts 
orshells.» 

The blocks of stone f^plit easily,, and on tlie surface thus dis- 
closed exhibit innfimerable fine casts of shells^ ljui in no instance 
have any remains of the shells themselves TOen found. The 
author states various consiiJercitions to acc(^unt for the appear- 
ances and situation of these remains. 

Sir Alexander Crichton subjoins a^statement that in sinking 
a well recently Tunbridge Wells, coal was met with at the 
depth of 50 or 60 feet from the surface ; the larger, however, 
was so tliin that it was not expected ,to be useful. 

■ A letter was read from the Rev. John Rogers, of Exeter, con- 
staining a sketch of the Geology Haldpii Hill. 

Tl\e road fropi Exeter towards Elphinstone, for the first mile 
and a half, consists of alluvial soil,^coiitaining silicious and argil- 
daceous pebbles ; . to this, red marl succeeds, which is continued 
a quarter of a mile of the summit of Haldon Hill. The 
beds dipping NE. and NW, at angles of 6^ to 10® with the hori- 
zon. The construction of the hew road between and 

Ghuclleigh has recently afforded a very distinct section of som^e 
of the rocks, of which Haldon Hill near its summit is composed. 

Ascending the hill, the road is cut chiefly through the red 
marh which, near the top, contains pieces' of rolled granite, and 
of claystoifciwporphyry of several varieties.^ These, with other 
gubstances, form a sort of bed, fifcm six to twel^ irichgp thick, 
ill which tile porphyry predoraSimtes ; and about a quarter of a 
mile from the highest point of hill, the red marl is succeeded 
by a 'bed of yellow sandT; , the junction being abrupt, without 
waving or intermixture. Above this sand, on every part of 
Haldon examined by the W|iter,<ibed of fiijits was found; : 

Above the junction, the sand is traversejfl by an irregular Tbed 
of yellowish-grey sandstone, whictt* in soijae places, assumes a 
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vitreous quari2os|2! aspect, and an diye-green colour, approacb- 
ing that of some varieties of pitchstone ; the sand contains frag- 
ments of shells and corallines m considerable quantity. 


We defex a further account of the nroceedingabf tliis Society 
till the appearance of anew Part of thei/Transactions, which is 
^ow in the press^ and will be published within a few weeks, 
^his part will contain, in addition to the papers of which an 
nocount has beencalready given' in this journal, a memoir, On 
the Excavation of Valleys by diluvian Action, as illustrated by a 
Succession of Valleys which intersect the South Coast of Dorset 
an^ Devon/' with h Map and Views, by the Rev. W. Buckland, 
Professor of Geology in the University of Oxford, &c. &c. ; and 

Additional Notices on the Fossil Genera Icthyosaurus and 
Plesiosaurus,” with several Pktes, by the Rev. W. Conybeare, 
AJGS. 

We halve gfegit pleasure in informing our readers that the 
price of the Geological Transactions will in future be considerably 
Induced ; the ' S^ociety having recently taken upon itself the 
expense and risk <s!f the publication, and consulted economy by 
the adoption of a filler page, and tl^e substitution of lithographic 
plates for engravings on copper. 


Article XVI* 

aCfENTIFlC INTELLTOlST^ci:, AND NOTICES OV SUBJECTS ' 

CONNy.CTED WITH SCIENCE.' 

( 

X. Erratum in Dr, Thomson's Paper On certain Saline "Solution,* 
which ma^‘ be cooled^ 8^cP < 

(To te Editor of the Annals of philosophy*^ 

DEAR SIR,* . . 

In the printing of a paper of mine On certain Saline Solutions 
which' may be cooled, &c.” inserted in the Annals of Philosophy^ 
voL hi. p. 169, a mistake has been committed of such magnitude as to 
render the paper nearly unintelligible. On that accpiJns?^, I think it 
necessai^- to point it out to the ifetention of the reader. The error is 
this : — A pretty long paragraph whidh ought to have followed the word 
water, at the bottom of p. 170, hp, by some:strange mistake, been 
inserted at the end of the paper. The portion of the paper at present 
at the end, and beginning with, It will appear from what follows/' 
in line 25>'p* i74«, should be placefl at the bottom of p. 170. 

J am, dear ^ir, yours truly, 

Thomas Thomson. 
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n. Composition ^Formic Acid* 

Dr. Gobel saturjtted distifled formic acid with oxide of lead, ^d 
found that the formate of lead contained 24*5 per cent, of formic Vcid. 
In heating 10 grains of formate of lead with black oxMe of copper in 
a glass tube, he obtained 5*4 cubic inctes of carbonic acid gas,, which, 
according to the state of barometer and tliermometer, were equal to 
2*922 grains of c^boni^ acid = 0*792 giuins of carbon. The glass 
tube weighed after the experiment 3*55 grains Jess than before, which 
would make the water amount to 0*6S grain =s 0*^55 grains of hydft^ 
gen. The composition of 2*45 grains bf formic ac^will, therefore, bet 


Carbon 0*797 

Hydrogen.. 0*07 

Oxygen 1*578 


2*450 

The formate of lead is composed 

1 atoift oxide of lead 107*5 

1 atom formic acid 34*9 

1 atom water 8*45 


One at :*ra of formic acid == g4*9 must, therefore, be composed of 

Carbon 11*35 

Hydrogen t ^ 1 06 

Oxygen 2243 


34*84 

Which is equivalent to 

2 atoms of oxide of ca^on . . , . 26*4 

1 aiom water. 8*45 ‘ 


^ 34*85 

According to Dr. Thomson's numbers, formate of lead would be 


composed of • 

1 atom oxide of lead * 112 

1 atom formic acid <67 

1 atom water 9 


158 


and the formic^acid composed of ^ 

2 atoms of oxide of^carlron. 26 

1 atom of water^ € 


. ' ^ S7 

HI. MffecU qfBoracic Acid on the^ciduhiis Fluates of Potaahf ^Cj, 

Dr. Zeise being engird in some experiments on the fluoboric acid, 
and on the fluoborates of the alkalies, ollberved that a solution of fiuate 
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of potash m wbioh tbo acid W 0 )$ lO excesis, miglit he rendered alkaHoe by 
the a^di tioa of boracic acid* H e dipol ved carbonate of potash in duorio 
acid, , and used so much of the acid jthat the solution reddened litmus 

S very sensibly, and the free acid did not disappear even when the 
on had been kept boiling for a quarter of an tiour. When bdracic 
acid that had been melted, disj^olved in water and crystallized again^ 
was added, it easily dissolved* Now a solution of litmus showed much 
less acid tiaanbefore# After the addition of se new quantity of boracic 
acid, no trace of freeagid could be found by litmus ; and after a fresh 
"fthflition of boracic ^cid, the solution exhibited the ap{>earances of 
®dkali ; for a solution of litmus reddened by the above-mentioned ftuate 
of potash became blue when mixed with a few drops of this solution. 
When the quantity of boracic acid was further increased, the solution 
became again acid. Not a trace of acid was lost during this experi- 
ment under the form of vapour or gas ; for moistened litmus paper 
placc^d above the liquid had not in tlie ieUst changed its colour. Pure 
fluoric acid and pure boracic acid, when mixed in different proportions, 
never showed any similar appearance, nor was it expected. 

. A solution of litmus reddened by a solutjion of boracic acifi was 
mixed with another solution of litmus reddened by acidulous fluate of 
potash, and a blue colour instantly Uj^peared, The same effect took 
place when ammonia or soda was substituted for potash. Litmus paper, 
when reddened b/ tfie bifluate of potash, became red when put into 
a solution of boracic acid, either in alcohol or in water. Litmus paper 
reddened by boraci^' acid was turned blue by the acidulous fluate of 
potash, and the blue colou^ was again changed to red by another 
acid. 

Syrup of violets reddeneli by the fluate of potash became, on addi- 
tipn of bj^racic acid, first blue^ afterwards green. Turmeric paper and 
logwood paper suffered corresponding changes of colour, so that all 
tests proved tike disengageraeht of the alkali by the addition of boracic 
aeid. 

This very curious observatioi. of Dr. Zeise seems clearly to provo 
^ that the fluoboric acid neutralizes less alkali than anj^ one of its consti- 
tuent parts would satura^ie alor j. Analogous, but not so remarkable, 
is the hyposulphuric acid which neutralizes only as much of a base, a,s 
each of its component acids neutralizes separately. ^ ' 

[Many of the facts here stated may be explained by Mr. Faraday's 
discover^S that boracic acid reddens turmeric paper.— JBdzY.j 
< :iSee Ir.stitution Journal, yol. 6, p. 152; and vol* 11, p- 403.) 

IV. Analysis of Le^ddite* By Dr. C. G. Gmelin and Winz. 

Gmelin some time since observed, that the lopidolite from Utocn, 
when treated with carbonate of barytes, had acted upon the platinum 
of the crucible^ he therefore sv.spected it to contain Itthia, and found 
at in tliib following way: He boiled finely powdered lepidolite with sul- 
phuric acid to dryness, and dissolved the residuum in water. By slow 
evaporation, fine crystals of alum were obtained* The remaining solu- 
tion was saturated with carbonate of ammonia, and after the removal 
of the precipitate, evaporated, and the salt heated to redness. The 
sulplrate was dissokred; gnd after having ^posited some traces of 
manganese, at was mixed with hydn^sulphurdrof ammonia, the excess 
of which was yemoved by heUting the liquid. The sulphate was thea 
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decomposed by acetate of bofyte^^ tlie Acetate evaporated^ and bj heat 
converted into carbonate. All the lithia and potash were di^olved 
'by repeated boiling in water,;, the. solutions evaporated to dryness, 

. and the residuum was repeatedly washed with cold water to remove 
the potash, so that lithia only rem^fed. x 

Dr. Gmelin found that muriate oriithia gives a beautiful purple 
colour to the dame of burning alcohm. The sulphate does tlm same , 
when first dissolved in water, and then thrown down by pure alcohol : * 
the alcohol burns with a purple dame, and ot course no strontian could 
be present in this experiment. The dame V5(jh lithia from lepidoii^ 
from Roz^a, in Moravia, had greesii edges lil^ tliat of the borates* 
Lithia of the Icpidolite from Ufoen exhibited tbil phenomenon much 
less distinctly. 

« 

V. Analt/sis of the Red LepidoUtefrom Moravia, 

It had been ascertained previously that this mineral, besides lithia 
and potash, contained silica, ciiumina, oxide of manganese, and duoric 
acid. 

In order to detei^ine the quantity of fluoric acid, 30 parts of lepi- 
dolite w'ere mixed with 100 parts of diy '‘.arbonate of sod t, and kept 
red-hot during an hour. The fused mast, wm repeatedly boiled with 
water, until the water showed no trace of an allpli. Carbonate of 
ammonia was now rdixed with the solution, and vi^b^e slowly evaporat- 
ing, a small quantity of the same salt was occasionally added. Silica 
and aluirjna fell down, and yere separated by^a filter. The liquid, 
after having been saturated .Vith muriatic acid, was kept warm for 
some time to expel the carbonic acid, w^hich the water might have dis*^ 
solved, and then mixed with pure ammohia and muriate of lime in a 
well-stopped vial* A white bulky precipitate appeared; it was 
washed with the same precautions against the influence of carbonic 
acid, and, when dried, weighed 3'77 parls. Sulphuric acid occasioned 
the appearance of copious vapours, that had the smell of fluoric^ci^* < 
and which corroded glass. f * . 

Fluoric and phosphoric acid being io frequently associated in nature, 
some experiments were made to detw the hitter acid. By exposure 
to heat, the fluoric and free sulphuric acid w'ere expelled, and when 
the. alcohol was poured on the remaining sulphate of lime, and after- 
ward evaporated, there remained a substance whicb,,*after fusion, had 
a glass-like appearance, which deliquesced when exposed ta the air, 
and dissolved with the greatest facility in pure water : in this solu-« 
tion, limowater caused a white precipitate. It was, therefore, phos- 
phoric acid, and the phosphate of lime weighed 0*06 part, wjiicb, 
deducted from the above quantity, leaves 3*71 of fluate of lime; accord- 
gin to Berzelius, equal to 0-1033 of fluoric acid, or 3"4 j 4? per cent. The 
phosphate of^lime contained 0 00337 qf phosphoric acid, or 0*H2 per 

•Thirty paru of lepidolite, fused in the usual way with potash, dis- 
solved in muriatic acid, evaporated tOidryness, and washed, gave 14^•717 
silica, or per dent. The liqdjd that held the soluble parts ia 

solution was mixed with excess of pure potash^ and almost the whole 
of the precipitate, which appieared at ^t,.was redissolved. The alka- 
line solution, when neutralized with muriatic acid, and precipitated by 
carbonate of ammon% gave 10*08 alumiiia =s 33 61 percent; and the 
New Series, voL, in. 2 h 
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remaining liquid not giving any jjrecipitate by evaporation, there could 
have been no glucina in the mineral- .The powder which remained 
undissolved by the potash consisted of 0*408 per cent, magnesia* and 
per ceii*^. oxide of manganese, with a trace of oxide of iron. 
These two afilalyses give, therefore, the following results : 


^ Silica T-;-.. 49^06 

A}umina^ j . . . . $3-6l 

ij^aguesia , 0'408 

Oxide of manganese 3 *402 

Oxide of ^‘on .*1 . - - Trace 

Fluoric acid 3-44 

Phosphoric acid. 0*122 


S8-042 

Experiments in order to ascertain the quantity of the alkaline 
bodies- 

Sixty parts of lepidolite, mixed witli 240 of q^rbonate of barytes, 
were kept red-hot lor two hours. The mass was dissolved in muriatic 
acid, the bary'i^^i thrown down by sulphuric acid, and at last suilicient 
carbonate of antaonia was added to precipitate all the earths and 
metallic oxides f linch had been dissolved. When the solution was 
afterwards evaporated, and tlic salt heated, there remained 1 2*7 of a 
sulphate. It still CQntained some oxi<Je of manganese, anc^to remove 
that, it was dissolved in water, and theU mixed with hydrosulphuret of 
ammonia. Now the alkaline sulphate still weighed 12*36 parts, and 
Jby muriate of platinum, diere was obtained 3*5165 potash = 6*503 
sulphate of potash, so that there remained for the sulphate of lithia 
^•857 parts. However, after having removed all platinum from the 
solution, there remained 7*7^))arts of pure sulphate of lithia, which Dr. 

, Ornelin considers as the correct quantity, it being difficult to free the 
triple muriate of potasli and platinum by washing, from all muriate of 
platinum. It is, therefore, pr^^bable, that the quantity of sulpj^ate (5* 
potash is too great, and' that \i w ould only be 0*466 = 0*251965 pot- 
ash, or 4*1 866 per cent. 

Supposing 100 parts of sulphate of lithia to contain 27*99.1.ithia, 
the quantity of lithia would amount, to 3*592 per cent. ; 100 parts lepi- 
dolite hist in the fusion, in a violent heat, 1*947 per cent, which, besides 
water, certainly, consisted of fluoric acid and silica. The composition, 
of lepidolitc is, therefore. 


Silica..! 4906 

Alumina 33*61 

Majgnesia. / 0*408 

, Ox:ide of manganese- 1*40^ 

Oxide of iron . , . . ^ , Trace 

Fluoric acid. 3*44 

Phosphoric acid 0*112 

Potash 4*166 

Lithia ........ * . . . • 3*592 

Watter and loss - J - 4*190 




lOOWO 
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An analysis was made expressly for the purpose of ascertaiamg whe- 
ther lime existed in themineraly and in that easCj the fluoric acid, « 
perhaps, might be combined with it, as Vauquelin supiwjijfes ; bujyjw^Hi 
trace of lime was found. , ^ ^ 

In a comparative analysis of the lepidolite from Utoen, there was 
found 1'482 per cent, of fluoric acid, and 0'*750B of phosphorief acid, 
and the mineral appearM to be mixed with quartz, upon which the 
greater hardness depends. ^ j,, 

Ros had discovered fluoric acid in the white naica, andMM. Gine- 
lin and Wi.nz founds in mica frqpi B'raddbo, neas-y^alilun, in Sweden, 
1*9512 per cent, fluoric acid, but no phosphoric acid. 

Sulphate of lithia from tile lepidolite, according to an analysis by 


acetate of barytes, consisted of 

Per cent. 

Sulphuric acid 72*52 

^ Lithia 27*48 

• 10000 

According to an analysis by means of act;tate of 

' ^ pcifceut. 

Sulphuric acid '71 "60 

« Lithia 2840 

. 100-00 


It appeared, therefore, highly probable, tliat Arfnredson and Gmelia 
had overlooked another substance in the alkali of the petalite. In 
repeating the analysis of petalite, Dr. Gm^elin obtained soda. 

Arfwedson found sulphate of lithia composed of 

Sulphuric acid | f . 68*65 • -<****^ 

VI. Dr. Gmelin on ihe Tourmaline from Kaiingshrakka^ in Sweden. 

When Dr. Gmelin was at Stockholm in 18 J 6, he analyzed the tour- 
maline from Karingsbrakka, but had a loss of more than 10 per cent. 
At that time he could not find boracic acid, though he had directed 
his att^ption to it. The great loss made him afterwards repeat his 
analysis j but still he had a considerable deficiency, though not so 
great as formerly. He heated the powdered tourmaline in the usual 
way with carbonate of barytes, dissolved in muriatic acid, and obtained 
silica in thei^rdinary mode. 

He threw dTIwn all barytes from the ^lution by%ulplijric acid^ neu- 
tralized the excess of acid afterwafd| with pure ammonia, mi precipi- 
tated the iron and alumina by carbonate of ammonia, and separated 
these two substances from each other iby , potash. - 

The magnesia remained as^trlple*siaitln the sohition, which now 
was evaporated to dryness, and heated, red-hot, dissolved again in 
water, when asm^ll quantity of ^lica remained. The liquid was then 
decomposed by acetate of barytes, filtered, evaporated, and the salt 
•heated. The dry was washed with whter to dissolvejthe alkaline 

2 H 2 - 
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botlics^ aud there rmained carbonate ofbarjptes and magnesia, which 
again were disscdfU^ed by muriatic acid, miiseed with sulphuric acid, 
'&\t^i|[ed, e^pora^d> and heated, and the quantity^ of magnesia 
ascertained. ' 

The alkaline solution, after having been neutralized with sulphuric 
acid, was evaporated ; during the evaporation, some crystals of boraeic 
acid appeared which were easily dissolved by alcohol. 

, The solution of tljo alkaline sulphate showed by its ciy^stallization 
Idiat it contained poaash and soda $ the presence of the latter was also 
Idiearly shown wht^i the sulphate w^s converted into a carbonate, and 
neutralized with bitartrate of potash. Beautiful crystals of tripletar- 
trate of pothsh and soda appeared. Dr. Gnielin recommends this 
method to ascertain tlie presence of soda in the alkalies from minerals. 

’ This tourmaline was found to be composed of 


Silica..... 38*92 

Boracic acid 0 60 

Alumina. *1 33*24> 

^ Oxide of iron 7*20 

*j.»^agnesia. 9’86 

‘Kitash and soda k,. 2*53 

Los's by heat 0 03 

92*32 

A direct analysis by sulphuric acid gave : 

Silica ! ^2*59 

Boracic acid 0*60 

Alumina. . . 34 t’32 

Oxide of iron 5 *22 

Magnesia 8-47 

Potash and sod| 2 42 

^ . 93*62 


The quantity of boracic acid was not ascertained in the latter analysis, 
and the greater quantity of silica may be easily explained, partly by a 
small quantity of undecomposed mineral, and partly by the decomposi- 
tion of a mindte portion of glass. t. 

To explain the unusually great loss, Dr. Gmelin tried the tourmaline 
with oxide of copper, but no trace of carbonic acid appeared. He 
thought it possible that some earth in the tourmaline might in this 
combination contain more oxygen than usual ; therefore^' he boiled the 
pov^dei; witlj,, concentrated sididiuric acid, but no airj except that of the 
vessels^ appeared. It remstins, i<*hWefore, still dubious what this^ sub- 
stance is which escapes during the an^ysis, but it may be partly 
boracic acid, all methods for dttermin]ng its quantity in minei*als being 
deficient. Dr. Gmelin proposW as the best method, to heat tourma- 
line with carbonate of soda, dissolve in water, to precipitate all the 
earths bj carbonate of ammonia, tq saturate the solution perfectly by 
nitric acid, and then to precipitate the boracic acid with nitrate of 
lead. 
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VII. Lampic Jlcid 

In the 6th voL of Institution Journal, Mr* Daniell published an 
account of tl»e acid formed by the slow combustion ftii^ether> and, 
which, for reasons that are well known, he dehominato^ifTainpic 
^Tlie circumstances under which thi§ acid is generated, connected 
with the fact that a given weight of it combined with ba&ytes, 
yielded almost precisely the same quantity of sulphate of bary- 
tes, as would be given by an equal wciglit of acetate of barytes, 
induced me to suspect that the* acid in questfhn was hot a peculif^,-'" 
but merely acetic aejd ; the. difference dep^iing upon an ad- 
mixture of ether. Mr. Danielllias since repeated and published the 
results of his experiments. — (Institution Journal, vol. 12, p. 6'S?.} 
Several of these I had an opportunity of witnessing, and was cer- 
tainly persuaded that niy first impression was erroneous, and that the 
compound possessed such properties, as eiuitlcd it to be considered as 
a peculiar acid. By continuing and varying bis experiments, Mr. 
Dariiell has, however, arrived at the conclusion, that the acid formed 
during the combustion of the ether is, in fact, the acetic; but com- 
bined with a substance of a highly diso.’cyg sizing nature, difi'erent from 
ether, and of a resinous quuiity, and W'hich Mr. llanlejl^' considers to be 
a compound of hydtwgen, carbon, and azote, and tiq has named it 
hydro carburet of azote. It appeals to consist of 

4 atoms of carbon 30*0 

1 atom of azote . . 17*5 

3 1 atoms of hydr o^n ] 4*5 

" , fEdiiJ 

VIII. Preservation of Anatomical Specimens^ 

Dr. Macartney, of the Dublin University, has for some time, em- 
ployed a solution of alum ar 4 d nitre, for tlie purpose of preserving 
anatomical preparations. He finds that it preserves the natur^i. rp 
♦pearances of mos.. parts of the body, Iniore completely than spirits, or 
any other fluid Jid\etoforc used.* Tlv proportions of the alum and 
nitre, and the strengtli of the solutioir require to be varied according 
to circumstances ; and in order thoroughly to impregnate the anatomi- 
cal preparation, the liquor must be for some time occasionally re- 
newed. The solution possesses such' antiseptic powefs, that the most 
putrid and offensive animal substances arc rendered perfectly free from 
fostor by it in a few days. — (Med. Rep. xvii. p. 169.)* \ 

IX. Native Nitrate (f Soda* • *- 

M.Mari^^odc Rivero states that a bed of liitr^te of sodSj, several 
feet tliick, alfRl piorc than 40 leagues in length, has been discovered in 
Tarapaca, a district of Peru! In somfr places, fne bed appears at the 
sdrfacc; it is sometimes in a crystalline state, but most frequently 
mixed with clayr and sand; it is deliquescent, and sufiers the 
changes in the fire as nitrate«of pot&h. The -place where it occurs is 
three days* journey from Conilfeption, Import ofCiiili, and from Iquiqui, 
another port, situate in the southern j>art of Peru. More than *60,000 
quintals have been already brqujkht tberejfor sale*'^(Antt. dO Minps.) 
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X* Quantitj^ of Copper raued in Cornwall, 
In Six Months, ending June 30, 1821. 


produc^of 64< luines^ of which the following are the six princi- 
pal ones, viz. 



Ore. 

Copper. 


DoIcoatU 

. . . 5679 tons 405 tons 

United Mines 

... 4199 

394 

• 

Wheal Abralv.Tn,&c 

... 4’.'>22 

330 


Treskerby.^'. 

... 2197 

253 


Consolidated Mines 

. i. 2J0«' 

207 


Pembroke . 

... 1698 

136 



21103 

1725 


53 other mines 

.. 24.927 

2082 



4G030 

0807 


Produce of the ore, 8i per cent. 




Price of copper, 107i^. per ton. 




In Six Monthsending Deo, 1S21. 


I'hc produce Qrj74 mines, of which the lollowing are the six princi- 

pal oncb, VIZ. / v 





Ore. 

Copper. 


(Consolidated Mincb 

. , . 6089 tons 540 tons’ 

United Mines. 

.. 5191 

187 


Dolcoath 

. . .'55,37 

395 


Wheal Abraham 

... 4117 

342 


Pt’nil>i oke 

.... 2079 

190 


East CriiinLs 

k 

... 1512 

188 



21845 

2112 


08 other iniiics<. 

.. 27.559 

2565 


1 

i 

52398 

4*707 

k 

General Ectii} n of Copper lahcd 

in G^eai Jin/ a in and Ireland. 

e One Year eii'Mng June, 1821 

, 



Tons, 

cwt. qi. 

lbs. 

Cornwthl 

, 7764 

15 1 

11 

Anglesea, about 

.... 500 

0 0 

0 

< Devon 

’ 476 

0 0 

0 

Ireland, Wales, Staffordsliire, 



Scotland, <SLc 

.... 740 

2 

.'''O 

^ f 

9480 

17 3 

27 


For similar statements for preceding peiiotU, see Annah ofPhilobo* 
vol. i. New Series, p. 394. • 



1822 .] 


New Scientific Boolis, 


.471 


Article XVII* 

tr 

NEW SCIENTIFIC BOOKS 

JUST PUBLISHED. 

A Practical Essay ontthe Strength of Cast Iron, and its Application 
in the Construction of Buildings and Machines. With new Experi- 
ments, Tables, Illustrated ,by Four EiJjjravings. By Thoj^fis 
Tredgold, Civil Engineer. 8vo. 10^. \ 

Lectures on the Elements ot^Botany. Part I.\ontaining the Ana- 
tomy and Physiology of those Organs on which the Growth and Pre- 
servation of the Plant depend; with Explanations of the Terminology 
connected with these Parts. Illustrated by Marginal Cuts and Copper 
Plates. By Anthony Todd Thomson, FEvS. MllCS. drc. 8vo. 

A Case of Transverse Section of the Patella, in which perfect 
Osseous Union was procured ; with Observations. By George Field- 
ing, MRCS. &c. Js. 

A New and Classical Arrangement of tho Bivalve' Shells of the Bri- 
tish Islands. By W. Turton, MD. 4*to. Twenty T*!tttcs drawn and 
coloured from Original Specimens in the Author’s 'i^abinet. 4Z. 

The Fossils of the South Dow.is, or IIlustratmrB of the Geology of 
Sussex. By Gideon Mantell, FLS. MGS. FACS. Iloyal 4to. 
With Plates. SL 8.v. , 

The Naturalist’s Guide foi^collccting and preserving all Subjects of 
Natural History and Botany ;‘l¥itended for the Use of Students and 
Travellers. By W. Swainson, FRS. IXS. 12mo. With Two 
Plates, 5s. 6d. * 


Article lx VIIL 

NEW PATENTS. 

G. H. Palmer, Royal Mint, for improvements in the production of 
heat, by the application of well-known principles |iot hitherto made 
use of in the construction of furnaces of steam-engines anil of air-fur- 
nace^ in general, whereby a considerable saving tif fuel is obtaine'L,ifr 
and the total consumption of smoke may be eifected. — Feb. 12. J 

J. R Smith, Esq. Dunston-hail, Chesterfield, for iraprovcnpytAii^ 
dressing ^f piece goods made from silk or worsted, of of both these 
inatcrial^SrFcb. 12. 

S- Davis, Upper East Smithpeldl for an impf ovement upon the lock 
«for guns, &c, enabling the lock tp be used upon the percussion princi- 
ple, or with gunpowder, without charging the lock or hammer. — 
Feb. 12. . • ' ^ 

T.'Brunton, Comraercial^oad, improvements upon tlie anchor# 

-.Feb. 12. 

E, Peck, Liverpool, for-njpchineryto bewoikedby water, apphea- 
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ble to the moving of mills, &c, or for forcing ot pumping water. Com- 
municated to him by li. Bulkley, a foreigner. — ^eb. 22. 

W. K. Coclirane, Esq. Somerset- street, Portraan-square, for im- 
/ orovemcntft i^lhc cons'lruction of lamps, whereby they are rendered 
of burking concrete oils* animal fat, and other similar sub- 
“^"^w^ances.— reb,23. < 

W. prickle. Mark-lane, for improvements in machinery for cutting 
* ^>ut irregular forms in wood, &c. Communicated to him by J. P, Boyd, 
of Boston, in America. — March 2. 

Pliggins, Esq. Fd^'am, for improvements upon the construction 
of carriages. — March^. 

C. Yardley, Camberwell ; for raanu/acturing glue from bones, by 
means of steam. — March 2. 

J. Thon^pson, Regent-street, Westminster, for an improvement in the 
method of preparing steel for the manufacture of springs for carriages. 

March 2. « 

J. lluthven, Edinburgh, for a new method of procuring mechanical 
power.— March 2. 

G. Stratton, Hampstead-road, for an improved prt3cess of consuming 
ismoke. — March 2:- 

J. Gladstone,' jLmirpoo], for a chain of a new and improved con- 
struction.— Marc]) t2. ^ 

II, B. Bate, Poujiliry, for improvements upon hydrometers and sac- 
charometers. — March 2J . 

W, E. E. Conwell, jlatcliff Highway,^ for jan improvement in the 
preparation of a purgative vegetable oil.-^March 21. 

S. Robinson, Leeds, for irnproveivents on a machine for shearing and 
cropping woollen doth, — MaA:h 21. 

G. StepheiisoT), Long Beaton, Northumberland, for improvements 
in steam-engines. — March 21. 

R. S. Harford, Ebro Vale Ironworks, . for an improvement in the 
^heating processes in the manufacture of malleable iron. — March 21 . 

' ■^VVT\:aurch, Nelson-square, fbnan improved apparatus in printing. 
—March 21. j * 

A. Cdarkc, Esq. Dron, Loucliaf for an improvement in the boilers 
and condensers oi* steam engines. — March 21 . 

W, Pride, Uley, Gloucestershire, engineer, for a self-regulating 
apparatus for spooling and warping .voollen, or other warps or chains. 
— April. Ki. 

^^. W. Danidl, A became, Monmouthshire, manufacturer of iron,^ for 

-tain improvements in the rolling of iron into bars, used for manu- 
fac' iring tin plates — April 16. ’ 

JL Cook, Birmingham, patent tube manufacturer, for a certain mix- 
ture, or preparation, which may be used with advantage in pj^t^ventiiig 
the damage of accident from fire.^^April 16. 

J. Grir^shaw, BlsbopwearmouUii Durham, ropemaker, for a method ^ 
cfstitchiiig, lacing, or manufacturing, flat ropes by means of certain 
t rotative rnadtinery worked by a ateaip-engine. — April 16. 
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Article XiX, 

METEOROLOGICAL TABLE. 


1822. 

Wind. 

Bauoim 

Max. 

lETEIl. 

Theriik 

Max. 

»METER. 

.^rm. 

Evap. 

Roiii. 

Danidl’s hyg. 
at noon. 

4th Mon. 









April J 

N 

30*45 

30*57 

58 

37 


— , 

16 

2 

N E 

3043 

30-37 

55 

33 


. 

20 

3 

N W 

30--^ 

30-29 

55 

36 



32 

4 

N W 

30*29 

30- J 7 

56 

44 



5 

5 

N W 

30-17 

30-01 

52 

41 

— 



6 

N W 

30-(^ 

30-0 i 

54 

35 

— 

• 

17 

7 

N 

30-12 

30*05 

54 

30 

50» 

% 


8 

N E 

30-16 

30*12 

52 

27 

«... 

02 

IS 

9 

N E 

30*15 

30-13 


28 


^ — 

15 

10 

N E 

3015 

30-13 

' n) 

33 



15 

11 

E 

.30-1.3 

29'87 

50 

39 , 


06 


12 

E 

2ff*98 

29-86 

55 

40 * 


35 

5 ^ 

13 

s w 

30*12 

29-98 

59 

39 

— 

03 

9 

14 

S E 

30*12 

30*08 

65 

4?i 

56 



15 

N E 

30*08 

30-o6 

66 

48 

— 

1-02 

9 

l6 

N E 

30-06 

30-03 

59 

46 

— j 

03 I 

8. . 


S E 

30*03 

29-78 

58 

(45 


_ 1 

9 

18 

N 

2^81 

2978 

56 

139 

' — 

15 

6 

59 

Var. 

29-81 

29*81 

58 

^8 

• ^ 

181 

9 

20 

S W 

29-81 

29-72 

59 

44 


08 

16 

’21 

S E 

29*72 

29*49 

62 

47 

— 

18 


22 

S i 

29*49^ 

29-44 

60 

39 

— 

•06 

7 

23 

s w 

29*70 

29'40 

58 

41 


03 

• 4 

«4 

s w 

29-70 

29-65 

60 

47 

52 

%10 

13 

25 

s w 

29.93 

29*65 

62 

41 

— 

02 

11 

26 

s w 

30*08 

2993 

*60 

45 " 

— 

04 


27 


30*31 

30*08 

63 

51 

— 

08 

3 

2S 


30-31 

,3030 

68 

42 




59 

E 

30*30 

30-25; 

.6$ i 

*40 

— # 



vif 30j 

E 

30*36 

30-30 

68 * 

•39 

35 

• 

’ 1 ? 



S0*45 

29-40 

. 61*1 

1— 

L 27 

1*93 

2*44 



The observation& in each line of Ae t^e apjfr to a period of twenty-four hours, 
bc^mung at 9 A. M. on the day ih tlXfirst o^IuintL A dash denotes that 

the result is included in the next foUo^^g observai&n. 
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REMARKS. 

Fourth Month,*^l, Bleak. 2* A very cold wind all day: a lunar halo in the even* 
3. Fine: lunar co^^ina. 4. l^ne. 5. Fine. 6. Cloudy and fine. 7. Fine. ^ 
8» Fine, with occasiona( clouds: some hail »'jout four, p. m. 9. Wliite frost: fine. 
10. Bleak: slight hail showers. 11. Very cold wind: cloudy. 12. Stormy. 
13. Cloudy. 14. Fine. 15. Cloudy morning : rainy afternoon and night. 
16. Showery and fine at intervals. 17. Cloudy. 18. Clain, 19. Gentle showers: 
hail in the evening. 20. Cloudy ; fine. 21 . Fine. 23. Cloudy morning : fine 
afternoon. 23. Showery, 24. Showery. 25, Showery. 26. Fine: windy. 
27. Rain. 28, 29, 30. Fine. 


RESUIiXS. 

Winds; N, 3 ; NB,6; tf,4; SE,3; S, 3 ; SW, 6 ; NM%4; Var. 1. 


Barometer ; Mean height 

For the niontli 30*022 inches. 

For the lunal period, criding the 14th. 30*1 69 

! 

For 12 days? ^nding t|^ • 1st (moon north) 30*140 

For 15 days, ending the 16th (moon south) 30*130 

For 12 days, ending die 28th (moon north) 29 '822 

t • 

Thermometer: Mem height 

For the month 49*166® 

For the lunar period 47*783 

For 30 days, the sun in Aries .Ji:C7'8T0 

Bvapoivtions . { i 1 *93 in. 

« c C 

Rain 2*44 


J ■ ' ■ ' 

Lohoraiory^ Stratford^*^Fiflh ^ 5 , 


R. HOWARD. 



INDEX 


A cid, arsenious, specific {^avity of, 
■ — ' — " boracic, specific gravity of. 


Beaufoy, Co^ astronomical, ma^v'tical, 
and meteorological observations, 396. 

Astronomical obsci vatiuns, 

*irt oifi i>7r3iofi ^ 


boracic, effects of, on acidulous — - 

duaics of potash, 6ec. 463. tions 

■ “ formic, composition of, 463. 27 1>. 

— lampic, 469. — - 

oxalic, composition of, 315. tions 

bulpliuric, quantiy contained lum. 

in alum, 163. 

Adams, Mr. J. rules and cvamplcs for 

the perjictnul icnewiij ol' lenses, 12 — kept 

demonstration of n pyiposition fii'oi Bcr/di 
Sinisoij’s Em lid, J05— -on right angled — — 

triangles, 422. ^ • the c 

Aldcrsoii. Lieut, on Congi eve toclvtt 1 38. natii 

Alpnucli, slide of, I*ro# loir’s account pbui 

of, 393, tiisnmi 

Alum, analvsis of, 16., 16S. Blackv 

Alumina, on^he atomic weight of, 161. 

— specific gravity ot, 392. % BtHlif' 

\nalysis of brass, .325. dvet: 

of inulacolit, 104, '"^'^-r^Bonsdi 


53, 216, 275;M06. ^ 

— - ' (.A nmenis anu observa- 

tions on the risisuvnce of water, «'lc. 
276. 

— — experiments and observa- 

tions on a dock with a wooden pendu- 
lum, 4t‘ 

— on a new anemometer, 1 0. 

^ — - meteorological journal, 

kcptatlSushey lieatli for 1821, 91. 
Ber/dius, M. analysis of alum. 162. 

. . — _ the method o* .malyzing 

the ou 1 nickel,, luuf a in w combi - 
nadon of nickel with aisenu :md sul- 
phur. 206. 4 77. ^ 

idisnmth. oxide of, s)a tific gravity of, 392. 
Blai;kwall, hir, SohiV, mele^iologica) ob- 
^^-rvatjons made at (humpsall, S7. 

I ItHlif' » h‘ctrifi#d, ttk'ir rclatious to ci>n* 


- ■ ■ ■ - of steinhetit, 102. 

of vai legated Copper ore, 81, 

— — of the use ^of the blowpipe in 

chemical analysis, and the exaininatiun 
of inintrais.” 15y J. Berxehus, 
Translated with notes and additions, 
by J. <r. Chiidieii, TTIS. Af* *387 . 

.'\iiatoj^icaI s])Ci -miens, prcsVrvaliuu of, 
469. 

Ancmoineter, oi a new one, 10. 

Apiohu, Dr. reiu.iiks on the influence of 
mtpstiire in modifying the specific gra- 
vity of gasc'. 38 J. 

Arrow root, 39 1 . 

Arveniate ofiion, piopcrties ot, 209. 

» — ■■■■-• — nickel, properties of. 209, 

Arsenious acul, speciiic gravity of, 392. 

Arsemurclted hyeWogen gas, on the j^epa- 
ration of, .393. 

A strononucaJf<.l>ser”ations, 53, 216, 275, 
396, 406 . %^ 

Atomic wtighl ot alimil’.H, 161. 


dvctmg j.sn.'a aiaftwnjyierature, *. 
Misdiufl, analysis ol two Furnish min 


culs. 402 

Books, new scientific, notice of, 78, 156-, 
238, 317. 381. 47 1. 

Buracii acid, specific gravity of, .392. 

B, 51, observations on Mr. Murray’s 
papei on the decomposition of metallic 
salts by tl^e magnet. 39. « 

-i — answer to Mr. hlurray's reply, 384. 
llande, W> 3'. Ebq. analysis of black 
\nd grdPn tea, 152. 

Brass, analysis of, 325. 

Breakwater, Plymouth, notice of, 76. 
Brighton, remarks on the geology of 
Ihedifisal, 187. • 

Bristol, list of freshwater and laiidsbell*; 

oecurring in the environs of, .37 G. 
Buekland, Kcv. W. account of anlcdilu-^ 
vian den of hyicnas ibscovered in Vorl 4 
shire, 227. ^ >- 

Bushey Heatii, meteorological journal 
kept at 9 1 . 


Barometer and thermonieter, state o&diiA 
ing the volciuiit- eiuption in Icffian^ 
495. 

Bath, vegetable remains tbund 14 a quisrry 
near, 35. 


Cadfiiium, on U!c presence and pfuptJjiiijiK 
** of, in the irielallic sheet /n^^ com- 

f — Ol' t|?e*-^res of, and ti eans of 

* iSecting the*presence ol‘, in Bnglhdt 
0 ^ of aunc, 323. 







Cadmium, on the means of procuritiff in n 

quantity, 435. ^ 

Calc.s»inta* detennin^d to be calcareous n »« p » . r 

sjjar, 1 54. ® ^®ply to C.’s obaci*vations on Mr. He- 

r^cidus, hunu n, large one,' 39?. I » 357. 

v 'Cam'Diidgc Univujity, remarks on Prof. thq soludon of carbonate 

Playfair’s Btatemcnts respeotintf, 1 ? 8 , -- ™ 

lanacnfv- i 


Capacity, calorific, ejtamination of the bv- 
. po:t-^isof, 16. 

Carbonate of Hme, on the solution of, 3J6' 
-^spepific g^ravity of, 39?, 

^ soda,' compt^'tion of, lYo. 

‘C^uret of nickel, on / -he formation of, 

eiyfcn, analysis of b>. Davy’s aocount of, 

■r-r^'^et?aj)iodMctWnsof, 66— SaMno' 
.padudaaiiof, 69.,, ' 

T .r-, « 


Davy, feir II. furtlier researches on jl- '" 
magnetic phenomena. produced by eleci 

tncity, 3. 

discourse on prcsentiner 

the f^opley medals, to Mr. Herschcl and 
Capt. aSabirie, 7g: 

• on a deposit found in the 
-.wat^s at Lucca, 199. 

“7. V analysis of his account of the 
.in tenor of Ceylon, and its inhabitants, 

, 'vitli tfave’s in that island", 63. 
ren, J, O. Lsqr notice. of liis paper ’ ^33, . 

on tlie alvine, cjoncmtions fomid inthe on a new method of hang- 

coion of a young man, 75. 35.>. 

: blowpipe experinents ’ 46. 

on diaqwre, 434. , 

Chlorine and hydrdgen, spontaneous ex- 
plosion iri;, ISj. ■ . E. 

. Cbrice, Dr. on cadmium, and its ores, 12.3 

■—on the presence and propifrtion of Eartli, on the mean density of, bv Dr 

cadmium to the nieli’Hc shraviawof Hntton. 147. ^ ^ 

__^elice,':95 . ' • Electricity, researches on the mamietic 

of |us djalh, .3r4. phenomena produced by, » 

Cao^s, method of^lmnunaOng with>s, EU^-ri>.magnetism, liistorical sketch of, 

“ f^*"**^ imperfec-'’^'Einmea, Kev. J. B. on the mathematical 
- ■ friooipte of-chemical philosophy? 4^5 

Ctobnstibles, simjJe nen-metaUic,. thrir,;4JB4|id, WuiWp:s, tlemon;tratu.n Ja nm‘ 
^n on peroxide of hydrogen, A?. ' ■>fV:^i^oii " 

in New South Watos,' 16. •• 


car, -fo. ' 

Conip^tion«foxalica4id,Sl5. ''-5i'^-‘’'''' • ' ’ t 

^nctetion,aiytoc,anaIysis;«fJtflJ . , . Jtk „ 

C^,' prototode of, specife^^i^4 V. . .. 

^ of diaboyerios 

. S2S. ^, • ‘■“’^ed toj^^dv ^^uillc ami Citron, analysis of thp re 

qumitity of, raised ,to:, Cornwall,-; 

, ' , . X ; •.Islands, J. 55; ! '■ . 

- me, yanegated , anriysis <ej. ■’ Rshes, nnaton^cal discoverjes, respecting 
cryst8llme^.ofi • vfepngan wf'i^riqg^jniS^-*' ^ * 

:Dr; acwuiiit of a volcanic 




on 

roote 


V 82, 


yellow, analysis of, 296. 
396 crystaltoe 

Cornwall, remarks on the 
8>enmies/>f, 331. 

Croton tiglium, analy 
, 391;. . 

Crampsall, metitorbl 
-hiwN at, 87, ' ’ 

CrystClme form* of yt 
yellow coppjir! 

Cubdbs, chemical exai 
Cumniing, Prpf. oi 
im^392, . 



m Iceland, 401; 

' Westgarth, 5fr. analysis of his 
‘ (m the sei^ion of J’/xC sti^tafrom 
■upon^yhe Cross FellJ in 
id, wftn remarks ori-ihineral 


: remarks on 5Ir. .5Ioyle\s 
; on the temperature r of 
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(rases, specific gravity of, remarks on the 
influence of mi(%ure in modifying, 3SJ. 
Gates, flood, on a new method of hanging, 
355, 

Geology of tlic clifls at Brighton, remarks 

— of tlie eastern part of Yorksliire, 
375. 

~,of the Isle of WiKlit,’329. 
Giddy, B. C. Esq. table of meteorological 
results in Cornwall, 175. 

Granite and syenite, on blocks of, imbed- 
ded in diluvium, 373. • 

Gunpowder, manufacture of, in Ceylon, 
.70. 


Hanson, Mr. T* meteorological table kep^ 
at Manchester for iSkil, 37 1. 

Hearing, organ of, in fishes, anatomical 
discoveries, respecting^ 35 1 . 

Heat, latent examination of the hypothesis 
of, It). ■ • 

Heaton, Sir. meteorological jonrncvi kept 
at Lancaster, 289- s 

Hejrvy spar of Nutful.l, ai'ivlysisof, 393. 

Hellebore, black, analysis of the roots of. 

Heraputh, J. Esq. tables of ten[^e|4lture. 
and a mathoniatical developmenf 
catises and laws of the phenmnefeH 
which have been adduced in suppprl of 
the hypotheses oT calorific capacity, 
latent heat, cVx. 16 — remarks on I>r, 
'!13iom son’s paper on the influence of 
huniiclity in modifying' the specific gra- 
vity of gases, 4 1 9. 

— Mr. \\\ on f'admium, and tlie 

mtans of procuring it in quantity, 435. 

Herscliel, J, F, W. Esq. on tl)e separation 
of iron from other )iietals, 95— notice of 
his paper On tlie aberrations of com- 
'jiound lenses and object glasses, 149. 

Historical sketch of electro-magnetism, 
107. 

Home, Sir E. on the skeletoi) of the du- 
gotig, Ufi 

Hot springs of St. Michad? 315. 

Howard, Mr. K. meteorolo^cal tallies, by. 
79, 189, 239,3195 399, 473, 

Humtui cwculus, large -one, 392. 

Hutton, Hfr on the mean density > of the 
earth, J4T. . 

Hyajnas, account of an antediluvian den 
of discovered, in Yorkshire^ 227. * 

Hydrogen, peroxide of,. properties 

>■ — ; gas, ai-hcniuretted, oito,theCri^^ 

paration of, 393. • 


Ice, specific gravity of, 392. 

Iceland, account of volcanic oruntioti 
in, 401. 

Jewellery, Singalese, 71.,^ 

Influence of humidit^ki' modifyjjp^; ■ 
^ecific gravity of 302. 

Insxruments, stringed, improvements in, 
1 51 • 

Journal, meteorological, kept af^ushey 
Heath for iS2I, 91. 

Lancas- 
ter fori S2i;\80. 

Iron, arseniate^ pr..pcrtics of, 209* 

— meteoric, amiiyscs of, 77. , 

on the separation of, from (^er 

metals, 95. 

Isle of Wight, on the geology of, 329., 


Keates, Mr. W. M. on tlie analysis of 
bniss. 325* 

Kidd, I'' ',)n the propejfitiaMM^wMpthaline, 

144. 

Kinfauns t'aslle, lut nrohigical table kept 

at. 217. 

. ' 

hnmpym noctibW and splendidula, 
phospi»)re:*cence of i7. 

Leadf oxide of, specific gravity of, 39S, 

quantity of, raised xn England, 223. 

— . sulphuto-tricarb(/nate of, 154* 
Lq^ses, renewal of, rules for, 12. 
J,jcpidoIitc, analysis of, 404 — ^red, analysis 
of, 465. 

.Lime, carbonate, on the solutio^of, 

I of, specific gravity of. 


I 392. 

% spei 


^ specific gravity of, 392. 

sulphate of, anhydrous, specific gra- 
vity of, 392. 

— crystallHed, specific 

gravity of, 392.* 

liucca, on a deposit found itt tlie waters at, 

Lunn, Mr. analysis of a native phosph^-e 
of copper from the Khinc, J 7 8. 


Ice, otf the formaltion ofj on tlxe beds of 
rivers, ($7. 


I Magnetism, communication ofy to iron in 
di^lint positions, 92. 

Malaeolit, analysis of, 104. 

hfanchester, meteorological tablgj^pt at, • 
371 * m 

arrat, Jfr. W. on a ncwlmethod of 
hanging sluice door^s and flood gates, 
353 . 

It. — observatiomi on neutnil 

^series, 417. 
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In&ex. 


MathcmatiaJ principles of chemical phi- 
losophy, on the, 4^5. 

M‘Kcever, Dr, on the formation of ice in 
beds oA^ers, 187, 

Tfejfrires cle l9i(^ociete dc Pliysique et 
* d’Distoire Nalurellc dc Geneve, 310, 
Mercury, peroxide of, specific gravity of, 

' — •— sulphurct of, preparation of, 
394. 

Metals found in Ceylon, 

on the separatioBpf iron from, 95. ^ 

which dt* conipofe peroxide of hy- 
drogen, and absorb part of the oxygen, 
and disengage the remainder, 46, 
Meteorological journal kept at Buahey 
Heath, 91. 

' — ■ Cornwall, 


Castle, 217. 


lleiston, 

Kinfauns 

Lancaster, 


Mill, Mr. ''.natiou of carburet of 

nickel, 201. 

Miller, Mr. list of fpesh^Pater and land- 
shells occurruTjjf 5:i the environs of Bris- 
tol. with observations, 376. 

Minerds, Finnish, analysis of, 106. 

Mines in Cornwall, observations on tl»e 
temperature of, 308, 415. 

Moisture, influence of, in modifying the 
specific gravity of gases, 302. 

reniarks on the influence of, in 

modifying the specific gravity of giises 
385. 1' 

Motions produced by the difference on 
specific gravity of bodies, 408.‘ it 
JVloylc, Mr, M. F. meteorological journal 
kept at Helston, (.'ornwall, for 1S21, 
190 — on *thc temperature of mines in 
Cornwall, 308,41,1 

JVl un-ay, J. remarks on his paper on 

- the decoiu])ositiun of metallic salts by 

S the magnet, 39 — reply to B. M. 121 
--answer to his reply, 384, 


8 

Napthsdine, properties of, 144. 

Nepheliue, specific gravity of, 392. 

series, observations on, 417. 

Hew mcteorologiciil journal kept 

Hicholl, Dr. remarks oti a peculiar 
fl^on of rision with regwrd to 

Hickeh arseniate of, properties of, 209 ^^ 


Nickel, carburet of, on the formation of 

— ~ oxide of, and salifiable bases, 21 1 . 
Nightingale, comparative analysis of the 
food and excrement of, 1 52, 


Observations, astronomical, 53, 21 6. 27 
39f3, 406. ’ ' 

meteorological, made at 

9 Cnimj»sall, 87. 

Olefiant gas, on, 37 . 

Ores of cadmium, mctliod of treating, 

Omithoryndiiis, on the spurs of, 155. 
Oxdic acichficomposition of, 315. 

Oxide of bismuth, specific gravity of, 392. 
'■ lead, specific gravity of, 392. 

Oxides, metallic, tlicir action on peroxide 
of hydrogen, ri8. 

of nickel and cobalt, metliod ot 

' separating, 213. 

• Cfvpper, method of 


parating, 215. 


zinc, mctliod off;?. 


. Patents, new, 1 57, 3 1 8 , 394 , 47 1 . 

l^eroxide of Iiydrogen, properties of, 41, 

— mcrcurj, specific gravity of, 

Phillips, Mr. R. analysis of variegated 
copper ore, 81— analysis of yellow cop- 
per ore, 296. 

^ Mr. W. on the crystalline form 

of the variegated ^copper ore, 82. « 

* on the crystalline form 

of yellow copper ore, 296. 

Philosophy, chemical, on the madiemati- 
cal principles of, 425. 

Phasphate of copper, composition of, IS2. 

J*hosplK)rescence of tlie lampyris noctiluca 
and splcndidula, notice respecting, 77. 

Places, mean, of 46 Greenwich stirs, re- 
duced to Jan. 1, 1822, from tlie cata- 
log*e, published in the Nautical Alma- 
nac for 1823, 54. 

Playfair, Prof, on his staten^nts respect- 
ing the University of Caiimridge, 138. 

Plymouth breakwater, notice of, 76. 

PoweU, Baden, Rev, account of some ex-^ 
perimei^^ts on the communication of 
» difFerent positions, 

of copper, specific gravity of* 

? Q. 

Quinine, preparation of, 151.. 
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R. 

Register, meteor " ^ical, kept at New 
Malton, 100, 

Remains, vegetable found in a quarry near 
j5ath, 35, 

Remarks on Mr, Murray’s paper on tlie 
decomposition of metallic salts by the 
magnet, 39. ^ 

on Dr. Thomson’s paper on the 

influence of humidity in modifying the 
specific gravity of gases, 419- 
neply to X. 29. 

marches on the magnetic phenomcmi 
produced by electricity, J . 

Resistance of water, witli remarks on the 
apparatus, 276. 

Results, meteorological, fro.J diurnal ob- 
servations kept at the apai ments of the 
Royal fieological iSociety of Cornwall 
for 182J, 175. 

Rivers, formation of ice in tlic beds of. 
187. 

Rockets, Congreve, on, 138. 

Rooms, ventilation of, 76. t 

Ruby, effect of beat on the colourmg mat- 
ter of, 392. » 

S. 

• 

Saltpetre, process of preparing, in Ce>? 'n,, 
70. 

Salts, metallic, their decomposition by the 
magnet, remarks on, 39. 

Sandwich Islands, method of kindling Are 
in, 155. 

Schoolcraft, JVIr. observations on his ac- 
count of the native copper on tlie south- 
ern shore of Lake Sup'^rior, &,c. 56. 
Scdgv 'ck, Prof, on the geology of the Isle 
of Wight, 329, 

Scrrulas, ill. on the preparation of lurse- 
niuretted liydrogen gas, 393. 

Shells, freshwater and land, list of, occur- 
ring in the environ'! of Rristol, ,376. 
’ijliiickburgh, Sir G. remeasutement of the 
cube, cylinder, and spliere, used by Jiim, 
149. 

Silica, specific gravity of, 392, 

Silver, precipitation of, hy chlorine, 314. 
Slide of Alpnach, account of, 393, 
Society, Ge^ Iv)gical, proceedings of, 230. 

— Royal (ieological, of (lomwalk 

pracecding.s of, .313. 

— ' analysis of the Transac- 

tions of, for 1821, Part II. 60. 143, 

proceedings of, 72, lo* 

227,312, 391,458. 

Soda, carbonate, composition of, 170. 

nitrate of, native, 469. 

sulphate, composition of, 179 
South, James, Esq. on the mean pla, es of 
40 Greenwich stars, reduced to Jan. 1, 


1822, from the catalogue published in 
the Nautical Almanac for J82.3, 54. 
Sowerby, Mr. G.B. on diaspore, 433. 
Specific gravity of bodies, on the motions 
produced by the diflerei* in, 408. 

^ gasf*^, on the ir^u^inco 

o||iTioisture in modifying, 302. 

■ ■ ■■ remarks on the 

influence of moisture in modifyin*. .385. 
Spider’s web, chctnical examination of, 
U. 

Springs, hot. t'C St. Michael, 315. 
Steinhilit, analysts^ of- 102. 

Stotdeton, Mr. milteo-ological journal kept 
at New Malton, I ()(/. 

Stromeyer, analysis of the heavy spar of 
Nutiicld, 393, 

St. Michael, hot springs of, 315. 
feulphate oi’ lime, specific gravity of, .392* 

hoda, composition of, 172. 

Sulphur, specific gravity of, 392, 
Sulphufict of mercury, preparation of, 394. 
Sulphurcts, metallic, their action on per- 
oxide (' 'hydrogen, 48. 

Syenite granite, on oi, imbed- 

ded in diluvium, .37/;. 

Sylvester, Mr. on th': motions produced 
by the diflcrence in the specific gravity 
of bodies, 408. 

T. 

Ta])le, metooroli>gioiil, kept at Kinfauns- 
l:asr5, 217, 

Stratford, 

79, 1.59, 239, 319, 3fl9, 473. 

Taddei, l>r. preparatiim of sulphuret of 
mercury, 394. 

Taylor, John, Esq. ob.servations on Mr- 
Schooicr' ft’s accoujit of the nadve cop- 
per on the southern shore of Lake Su- 
perior, itc. 56, 

on the smeltmg of tin 

ores in (fom wall and Devonshire, 449, 
Tea, green, and black, analy.sisof, 152. 
Temperature of mines in Cbrnwidl, re- 
marks on, 381. 

Tljenard, M, on the propertie of peroxide 
of hydrogen or oxygenated water, 41. 
Thomson, Dr. experiments to determir 
the weight of an atom of alumina. 1 I 
— analysis of alum, 168 — on certain 
saline solutions which may be cooled 
witliout depositing crystals, &c. J 69 — 
answer to tf c review of the sixth edition 
of his System of Chemistrjrin Wo, XXI- 
of the Journal of Science, Literature, 
and the Arts, edited by Mr. Urande., 
242 — on tie influence of huinn* iii 
modif 3 fing tie specific gravity « gases, 
^i)2 — correction of erratum in h’s paper 
on certaiii Saline Solutions., &c,’* 
^' 52 . 

Thi. quantity of, raised in England, 223- 
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I’oumialinc frori, Karingsbrakka, analy- 
sis of, 407, 

. Triangles, right angled, on, 422. 


V. 
i 

■ Vauciuelin, M. chemical examinatftn of 
cuJt>ebs, 202. 

Veife^ion of rooms, notice respectmg, 
76. . . , . 

Vision, remarks on a pcc#lar imperfection 
^of, with regard to cn^irs, 128. 

Volcanic eruption in I^and, account of, 

401 . 

Vouton, M» on the pfeparatioii of quinine, 
151. 

W. 

Water, distilled, weight of a cubic inch of, 
149. , ^ 

— oxygenated, properties of, 41. 

quantity of, in alum, 1 64. 

—i'* of, experiments upon, 

276. 


Winch, Mr. on blocks of granite, See. im- 
bedded in diluvium, 373 — on the geo- 
logy of the caster*? part of Yorkshire, 
S75. 

Woods, Mr. H. account of some vegetable 
remains found in a quarry near ISath, 
35. 

. X. 

X. reply to, by Mr. Ilerapath, 29. 


Y. 

Yellow ore, analysis of, 296. 

y . „ ,. on tlie crystalline form 

of, 296.^' 

5?. 

fiinc, sheet of commerce, on the presence 
and proportion of cadmium in, 195. 
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